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The Thirty-sixth The thirty-sixth annual meeting of the Association will be 
Annual Meeting. held in Atlantic City the second week in May, in the 
Hotel Haddon Hall meeting room, where we assembled 

two years ago. The success of our 1930 sessions, with their unusually inter- 
esting discussions, was largely due to the quiet, the perfect acoustics, and the 
comfortable atmosphere of this new meeting room especially designed for 
N.F.P.A. conventions by Chairman Albert T. Bell of our Board of Directors. 
The meeting this year will be strictly a “working convention,” with enter- 
tainment features eliminated and the sessions condensed into a shorter period 
in the interest of economy. Experience has shown that Atlantic City furnishes 
an ideal background for a meeting such as ours. As “the playground of 
America’’ Atlantic City affords interest and diversion but no distracting in- 
fluences to mar the value of the meeting as a forum for constructive discussion 


of vital problems and as an inspiring gathering of public spirited men working 
for the common cause of reducing the needless loss of life and property by fire. 


* * * * * 


Times Square and Our New York City Committee has interested itself 
Grand Central. since early in 1930 in the possible fire and panic 

hazards involved in the wooden platform construction 
used around and approaching the shuttle train service between Times Square 
and Grand Central Station. In February, 1931, Assistant Managing Director 
Bugbee made a brief inspection of the area at the request of the committee, 
finding approximately 5700 square feet of surface planking at Times Square 
and approximately 7600 square feet at Grand Central. Following are extracts 
from his report to the committee: 

During the rush period there is a tremendous throng of humanity going along these 
passageways in both directions. 

Direct straight line exit to the open air from these subway platforms is obviously 
impossible. While there are many exits from both of these subway stations, they come up 
through the basements of buildings and lead along corridors and twist and turn in every 
direction. Certainly no one can say that quick exit from either of these subway station 
platforms is possible under crowded conditions. 

It is apparent, however, that the system of keeping the subways clean and keeping 
rubbish picked up is operated satisfactorily under the conditions and that no very large 
accumulation of rubbish exists at any time under or around the platforms. 
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It would appear obvious that these subway stations are no place for combustible 
material of any sort. I understand that this wooden platform construction was put in as 
temporary construction, but the fact remains that it has been in existence for several years. 
If for any reason permanent concrete platforms, such as are used for other sections of the 
subway stations, cannot be used in these particular locations, I see no reason why plat- 
forms of sidewalk grating supported by steel beams, ties and stringers could not be substi- 
tuted for the wooden construction. 

I think that the potential hazard of this wooden platform construction is very great. 
Under normal operating conditions with the iarge number of employees in these stations 
there would be slight possibility of this wooden planking getting on fire. However, no one 
is able to foresee all contingencies. There have been instances of collisions and derailment of 
subway trains with subsequent panic. Operators of the shuttle trains might conceivably be 
injured or drop dead from heart failure or other cause. It is in the event of some unusual 
circumstance or disaster that this condition might be a very serious one. 

In view of the above, the only recommendation that can consistently be made is that 
this wooden platform construction be immediately replaced by non-combustible material. 


Since this report to the committee, the committee has carried on some 
correspondence with various authorities in New York, and the most recent 
statement on the subject comes in a letter from Mr. William G. Fullen, Chair- 
man of the Transit Commission, to Secretary Brown of the New York City 
Committee, written on March 22, 1932. The following is quoted from Mr. 


Fullen’s letter: 

Since the installation of the temporary platforms at the above mentioned locations 
there have been a number of plans made to change the platform layout and make perma- 
nent shuttle terminals. One of these plans progressed so far that a two-track extension 
with a concrete platform was built at the Grand Central Station nearer the Lexington- 
Fourth Avenue line, but by the time that this was finished the shuttle traffic had grown to 
such proportions that it was concluded that this was inadequate and its use was never 
authorized. The chief difficulty with all the plans for permanent terminals for the shuttle 
service has been the high cost of the necessary property which would have to be acquired 
in order to provide adequate facilities for the future growth of traffic. The construction 
costs, too, were high on account of the difficult work of shoring the neighboring properties. 
In the meantime the city had begun a system of additional subways which entailed a large 
financial outlay for a number of years and declined to divert funds for the permanent 
improvement of these platform terminals on Forty-second Street. 

This Commission fully realizes the necessity of taking every precaution to prevent a 
fire at the temporary wooden platforms at Times Square and Grand Central, and insists 
upon frequent inspections at these locations in order that no rubbish or flammable mate- 
rial is allowed to accumulate, and has also caused the Interborough Company to use 
whitewash on the underpinning at periodic intervals as a fire resistant. The company also 
maintains extensive fire lines along these structures. 

The Commission will exercise close supervision over these conditions until such time 
as funds become available for permanent construction. 

It is easy to understand the reluctance of the Interborough or the Transit 
Commission to replace the wooden platforms with permanent construction in 
view of the difficulties mentioned in Mr. Fullen’s letter, but we still feel that 


Mr. Bugbee’s suggestion for replacing the wooden platforms with non-com- 
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bustible material would be a satisfactory and inexpensive solution in eliminat- 
ing combustible material in these places where combustible material obviously 
should not be permitted. 
* * * * * 

An Unusual Harrisburg, Pennsylvania, a city of 80,000 population, 
Volunteer Fire has a volunteer fire department with 2800 members, of 
Department. whom about 350 are active. Fire protection authorities 

uniformly recommend paid fire departments for all except 
the comparatively small communities, and cite the inherent difficulty of secur- 
ing effective fire protection from a volunteer department in a large city. Chief 
M. M. Tawney of the Harrisburg Fire Department has, however, shown that 
under the right leadership effective results can be secured by the application 
of modern and progressive methods to a large volunteer organization, and has 
developed a degree of efficiency that is unusual among large volunteer fire 
departments. 

When appointed in 1926 Chief Tawney had, in addition to the volun- 
teers, 32 paid men, mostly drivers of apparatus. Since 1926 the paid 
personnel has been increased to 54, including the chief and a mechanic, but 
the main reliance must still be placed upon the volunteers. The problem 
which confronted the chief was to train the volunteers, and devise a plan that 
would insure the interest and regular attendance at drills. 

His first step was to send one of his men to the Philadelphia fire school 
in 1928 for an intensive course of instruction. Under the supervision of this 
man the first drill school in the Harrisburg Fire Department was started in 
October, 1929, and the first class of twenty-seven was graduated in July, 
1930. Another class was started in October, 1930, and twenty-four from this 
class graduated in July, 1931. The third class was started in November, 
1931, and will graduate in July or August, 1932. About sixty men start these 
courses, but a number of them discontinue the work for unavoidable reasons. 
The instruction is given two nights a week for thirty weeks and includes 
calisthenics, lectures and drills. The drills cover knot tying, hose laying, 
portable and aerial ladder evolutions, tools and their uses, first aid, salvage 
operations and instruction in fighting fires in tall buildings, cellars and ware- 
houses. Lectures are given by the chief and by qualified outsiders, covering 
subjects such as the use of gas masks, hazards of high voltage lines, sprinkler 
systems, standpipe systems, electrical refrigeration, construction and care of 
fire hose, and ventilation. First aid instruction is given by two department 
men who have graduated from the American Red Cross course. 

The results of training have been evident, and were demonstrated 
recently in two fires, one of which was extinguished by a company of undrilled 
men and the other by a company of drill school graduates. The undrilled 
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men so damaged their building that it had to be largely reconstructed, while 
the trained men did very little’damage to their building. 

The value of active, year-round fire prevention work is realized. The 
chief appreciates the benefits to be derived from a fire prevention bureau, and 
in the absence of such a bureau he and his assistants inspect the high-value 
district of the city at least three times a year and more often if necessary. 
During Fire Prevention Week the local railway company furnishes a street 
car for fire prevention exhibits, posters and moving pictures of fires. Other 
activities cover school contests, home inspections, window poster campaigns, 
rubbish disposal, fire prevention talks in schools and service clubs, and fire 
prevention talks over the three local radio stations by the fire chief and state 
fire marshal several times a month. 

Realizing that dilapidated frame buildings in the high-value district are 
conflagration breeders, over 250 such buildings have been torn down since 
1926 through the recommendation of the fire department. Over 100 of these 
were removed during 1931. 

The activities of the department have extended beyond the city proper. 
To provide a water supply for pumpers in rural districts where no public 
water supply is available, the department has been instrumental in having 
streams dammed. 

The control of fire in large cities, with their innumerable hazards, and 
types of construction that complicate fire fighting, must be made a profession 
if the public is to receive the protection which it has a right to expect. Where 
the members of a large volunteer fire department are interested only in the 
social and political advantages of the organization, as is too often the case, 
efficient fire fighting can scarcely be expected. Chief Tawney’s success in 
Harrisburg may be primarily attributed to his personal leadership which has 
given the volunteer fire department a professional interest in its work. 





MINUTES OF MEETING OF BOARD OF DIRECTORS. 


Minutes of Meeting of Board of Directors. 
Atlantic City, N. J., January 16, 1932. 


Members Present. 


Albert T. Bell, Chairman 

Frederick T. Moses, President 

Sumner Rhoades, Vice-President 

Harold L. Miner, Vice-President 

Dana Pierce, Past-President 

Franklin H. Wentworth, Managing Director 
Eugene Arms, Chicago Chas. W. Mowry, Boston 
W. H. Blood, Jr., Boston S. L. Nicholson, New York 
Frank R. Bradford, Boston C. W. Pierce, New York 
Geo. W. Elliott, Philadelphia Benjamin Richards, Chicago 
W. E. Mallalieu, New York Richard E. Vernor, Chicago 
S. D. McComb, New York 

Mr. A. R. Small, Chairman of the Electrical Committee, was present by invitation. 


Business Transacted. 
The program for the 36th annual meeting was discussed and referred to 
the Program Committee with approval of the item on Aviation proposed by 


member S. D. McComb. 

Field service activities, advertising in the QUARTERLY, and the status of 
the membership were discussed without action. 

Mr. A. R. Small, official representative in the American Standards Asso- 
ciation, informally reported upon the activities of that body. 

It was voted to approve the proposed action of the Standards Council, 
A.S.A., in assigning to the Electrical Standards Committee sponsorship for the 
project on Wires and Cables—C8, for which the N.F.P.A. has been joint 
sponsor. 

A communication from the U. S. Bureau of Standards on the subject of 
Automatic Fire Detection was referred to the N.F.P.A. Committee on 
Thermostats, with the reminder that the Association is not concerned with the 
development of construction or test specifications, but with suggestions for 
installation and performance only. 

An advisory subcommittee of the Board of Directors on the Status and 
Prospects of Fireproofing Processes was created, with Dana Pierce as chairman 
and S. D. McComb, W. E. Mallalieu and C. W. Mowry members, and asked 
to investigate and report to the Board on the present status of the fireproofing 
of wood and other materials, the applications of such materials in building 
construction and the preferable methods by which the N.F.P.A. may most use- 
fully deal with the problems involved either through its present committees 
or otherwise. 
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A protest from a manufacturer of Armored Cable on the subject of Par. H, 
Section 505 of the 1931 Edition of the National Electrical Code was referred 
to the Electrical Committee with the request that it interpret the phrase in 
that paragraph reading “bushing or its equivalent approved protection.” 

It was voted inadvisable to grant the request of the Electrical Guild of 
North America for representation on the Electrical Committee, inasmuch as 
the electrical contractors are already represented on that committee by two 
members and the Electrical Committee as now constituted provides a carefully 
balanced representation satisfactory to and approved as a sectional committee 
by the American Standards Association. 

A committee of three members of the Board of Directors, consisting of 
Eugene Arms, Chairman, Dana Pierce, and Benjamin Richards, was appointed 
to consider differences in jurisdiction in the work of the committees on Flam- 
mable Liquids and Hazardous Chemicals and Explosives and to report to the 
Board of Directors with recommendations. 

The Recommended Good Practice Requirements for the Construction 
and Protection of Garages, submitted as amended by the Committee on 
Garages, was referred back to the committee for consideration of the comment 
of member C. H. Haupt, and the Executive office of the Association was 
instructed to edit the text to conform with established N.F.P.A. practice and 
submit the revised text to the Association at the next annual meeting. 

It was voted to instruct the Committee on Articles of Association to 
prepare for submission to the Association at its next annual meeting a pro- 
posed amendment to the Articles prohibiting voting by proxy. 

Recommendations of the Managing Director for amendments to the 
rosters of certain existing committees were approved and certain other changes 
then the subject of correspondence authorized. 

The Chairman of the Board of Directors was authorized to create a com- 
mittee of five members of the board including himself as chairman, to act 
as an advisory body to the Executive Office. 

A communication from a member of the Board of Directors concerning 
a situation arising out of oil storage conditions at Bridgeport, Conn., was con- 
sidered at length in relation to the connection therewith of the Association’s 
Executive Office and field engineering service. The Directors unanimously 
registered the belief that the action of the Association and its representations 
in the situation were proper and in order, but recommended that the member 
referred to be invited to confer further with the officers of the Association in 
the hope that he might be fully informed and satisfied as to the history of 
the matter. 





A HAZARD OF GASOLINE TRANSPORTATION, 


——" 


International. 


A Hazard of Gasoline Transportation 


Traveling along the boulevard between Los Angeles and Long Beach, 
California, a tank truck and trailer containing 6205 gallons of gasoline skidded 
on a wet pavement. The driver lost control of the truck and the trailer over- 
turned. A spark, probably due to the crash, ignited the gasoline which poured 
from the wrecked trailer. The truck and trailer were a total loss, and heat 
and flames severely damaged the telephone poles and pavement in the vicinity. 
Fortunately the accident occurred in the open country, where there were no 
buildings exposed to the fire. The potential hazard to any property near the 
burning wreck of a gasoline tank truck is shown by the ignition of the tele- 
phone pole at the left of this picture. 
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U. S. Fire Losses for 1930 and 1931. 


Compiled by National Board of Fire Underwriters. 

The United States fire losses for 1930 were $501,980,623, according to 
the final figures of the Actuarial Bureau of the National Board of Fire Under- 
writers published in the winter issue of Safeguarding America Against Fire. 
This figure supersedes the previous estimate of the 1930 fire loss made by the 
National Board as published in the July, 1931, QUARTERLY, page 11. 


American Fire Losses Compared, 1929-1930. 
‘ Recorded Loss 


Causes 192 1930 
SE ais saiie ea cob one eee eve ne ese $27,971,339 $32,016,756 
Defective Chimneys and Flues...............-... 19,835,311 20,851,675 
Stoves, Furnaces, Boilers and Their Pipes........ 19,818,395 19,915,501 
I A a gues uk ot gateraindn ae 13,619,687 15,972,125 
eae eee ee 11,806,345 13,149,816 
Petroleum and Its Products. ........00ss.0cesses 12,681,364 11,440,570 
Spontaneots Combimtion ........:660.e0ccebeccsss 12,211,071 13,852,979 
PANNE Ce iie as aa re dire ot ade ee she eee ieee 7,494,357 8,323,422 
Be RD COBIE os. biped sea scdeouineees 4,809,536 5,100,365 
ei. oy td isi ebareneinxnnnewon 3,454,534 3,439,833 
SAEs 470M COMmBUstION. .......0i00s00ic0cdecewss% 3,369,543 2,754,966 
AEE COUN UMOURNOET oon 66 snes see Sae ee cn eee 5,955,303 4,538,024 
Miscellaneous Known Causes................00- 3,322,201 4,085,074 
IIE a oo ok n4 bcc 0,de swe tans see 1,229,420 1,557,427 
Gas, Natural and Artificial.................0.45 2,174,891 3,073,431 
PUNIINER 5 Nicd pals pric nineo nas. neinonnec aes 1,959,549 7,894,075 
Ignition of Hot Grease, Tar, Wax, Asphalt, etc... 2,174,907 2,243,447 
PERO LG o.5G peigieeic ais bs5e% oo eee xe aeeks. 1,936,860 2,896,823 
Fireworks, Firecrackers, etc..............0+....- 729,060 775,517 
Steam and Hot Water Pipes.................06. 324,390 127,775 
*Exposure (including Conflagrations)........... 37,112,890 35,486,885 
RTE I a5. 5 asks eto ss eh tens orb Oe Ee 173,565,669 192,088,013 
IE ES SEN et kpc Reve? $367,556,622 $401,584,499 
25% to Cover Unreported Losses............... 91,889,156 100,396,124 

$459,445,778 $501,980,623 


1931 Losses. 

Fire losses for 1931 are estimated by the National Board at 
$452,017,026. This figure, determined since the publication of the January 
QUARTERLY, is approximately 0.3% less than the preliminary estimate which 
appeared in that issue. (See QUARTERLY, January, 1932, page 243.) The 
original estimate was based on figures compiled by the National Board for the 
eleven months ended November 30, 1931, with an estimate for December 


*Losses due to spreading of fires originating from various causes. 
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based on the experience of previous years. The following are the monthly 
totals for 1931 released by the National Board: 


January ... 
February .... 


State 
Alabama 
Arizona 
Arkansas 
California .... 
Colorado 
Connecticut 
Delaware ..... 
Dist. Columbia 
Florida 
Georgia 


Illinois 
Indiana 


Kentucky 
Louisiana 


Maryland .... 
Massachusetts.. 
Michigan ..... 
Minnesota .... 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 


.. $44,090,449 
41,776,051, 
44,074,362 
41,423,764 


May 


WUE kc. cweras ; 


July 
August 


$37,835,273 September 
33,368,378 
33,024,594 


31,917,630 


Total. . 


Comparison of U. S. Fire Losses, 1929-1930, by States. 


Recorded Loss 
1929 


$5,131,846 
1,070,841 
4,772,541 
20,029,444 
1,811,578 
4,629,889 
338,697 
1,131,465 
4,971,360 
5,816,829 
1,329,981 
26,408,520 
8,899,241 
6,091,855 
4,281,574 
5,590,307 
5,961,937 
3,477,978 
3,808,790 
17,842,736 
13,914,353 
6,409,868 
4,647,607 
10,800,594 
1,751,131 
3,322,816 


1930 
$5,962,536 
5,831,502 
1,088,019 
18,052,877 
2,050,955 
4,156,672 
636,942 
883,643 
4,757,326 
8,140,902 
1,337,283 
30,167,109 
10,824,880 
5,936,944 
4,806,647 
7,907,152 
7,462,184 
3,625,533 
5,010,309 
21,376,410 
13,217,485 
7,241,262 
6,796,855 
12,753,838 
1,704,319 
3,113,421 
254,599 


State 

New Hampshire $2,015,020 
New Jersey.... 16,239,208 
New Mexico .. 712,545 
New York.... 48,914,772 
North Carolina 7,009,859 
North Dakota. 2,012,515 
16,954,557 
5,378,953 
4,156,879 
28,297,589 
2,868,634 
3,468,925 
1,267,630 
7,496,438 
18,791,081 

650,408 

786,219 
6,071,476 
7,941,319 
3,651,330 
7,743,726 

390,543 


Oklahoma .... 


Pennsylvania . 
Rhode Island... 
South Carolina 
South Dakota. 
Tennessee ... 


Vermont 
Virginia 
Washington 
West Virginia.. 
Wisconsin .... 
Wyoming .... 


October ..... 
November .. . 
December ... 


. $33,202,985 


35,501,530 
35,287,641 
40,514,368 


.$452,017,026 


led Loss 
1930 


$4,447,026 
18,353,785 
728,536 
50,317,199 
9,004,906 
2,393,947 
18,305,234 
6,615,454 
4,001,662 
25,578,767 
2,586,536 
5,126,438 
1,389,375 
9,432,630 
19,569,922 
810,677 
925,965 
6,517,172 
6,942,553 
4,746,470 
7,859,719 
832,872 


United States..$367,556,622 $401,584,499 
25% for Unre- 
ported Losses 


91,889,156 


Total. ..$459,445,778 


100,396,124 


$501,980,623 


Annual Fire Losses in the United States from 1912 to 1931 Inclusive. 


$206,438,900 
203,763,550 
221,439,350 
172,033,200 
258,377,952 
289,535,050 
353,878,876 
320,540,399 
447,886,677 
495,406,012 


1931 (preliminary est.)..... 


$506,541,001 
535,372,782 
549,062,124 
559,418,184 
560,548,624 
478,245,620 
464,607,102 
459,445,778 
501,980,623 


. 452,017,026 





THE STATE FIRE MARSHAL, 


The State Fire Marshal. 


Thirty-five states now have the benefit of a state fire marshal. Fourteen 
states have created a separate department with a paid state fire marshal at 
the head and with assistant fire marshals and inspectors reporting to him. These 
states are: Alabama, Illinois, Indiana, Iowa, Kansas, Louisiana, Massachu- 
setts, Mississippi, Montana, Nebraska, North Dakota, Ohio, Oklahoma and 
West Virginia. 

Fifteen states have designated the state insurance commissioner as 
ex-officio state fire marshal. These states are: Arkansas, Georgia, Maine, 
Maryland, Michigan, Minnesota, North Carolina, Oregon, South Carolina, 
South Dakota, Texas, Vermont, Virginia, Washington and Wisconsin. In a 
number of these states the insurance commissioner has appointed an assistant 
who serves full time in fire marshal work and carries on work similar to that 
of individual state fire marshals in other states. Included in this category are 
the states of Georgia, Michigan, Minnesota, North Carolina, Texas, Vermont, 
Washington and Wisconsin. 

In the State of California a state fire marshal has been appointed by 
the governor to serve without pay. This official has been given certain powers 
such as the control of dry cleaning establishments, inspection of state institu- 
tions and general enforcement of all laws relating to fires and fire prevention. 

The State Police have jurisdiction over the state fire marshal’s office in 
Connecticut, Pennsylvania and Rhode Island. The Superintendent of State 
Police in Connecticut is ex-officio state fire marshal. In Pennsylvania the state 
fire marshal is a separate officer, but is under the jurisdiction of the State 
Police Department. Rhode Island, the most recent state to create the fire 
marshal’s office, has designated the Superintendent of State Police as state 
fire marshal. 

In Kentucky the state fire marshal comes under the Auditor’s Department 
and has the rank of Deputy Auditor. In Tennessee the state fire marshal is 
also State Commissioner of Labor. 

The remaining thirteen states have no state fire marshal or office in any 
way corresponding thereto. These are the states of Arizona, Colorado, Dela- 
ware, Florida, Idaho, Missouri, Nevada, New Hampshire, New Jersey, New 
Mexico, New York, Utah and Wyoming. 

In the Dominion of Canada there is a Dominion fire commissioner at 
Ottawa. As yet there is no corresponding Federal fire marshal in the United 
States. Provincial fire marshals have been appointed in the Provinces of 
Alberta, British Columbia, Manitoba, New Brunswick, Nova Scotia, Ontario, 
Prince Edward Island, Quebec and Saskatchewan. 
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Data as to the origin of the office of state fire marshal are rather scarce. 
The first fire marshal appears to have been appointed in the State of 
Massachusetts sometime in the 1890’s. The development of this office is 
therefore relatively a recent one. In 1897 the State of Maine enacted a law 
giving the Commissioner of Insurance the power of a fire marshal. Ohio 
created the office of fire marshal in 1900 and in the next few years a number 
of states followed suit. In 1905 the Fire Marshals Association of North 
America was organized and during succeeding years a very considerable cam- 
paign was started to organize the office in the various states of the Union. By 
1909 the office of fire marshal had been established in fifteen states. In the 
next three years to 1912 ten more states were added to the list. In 1912 the 
Fire Marshals Association of North America published a suggested state fire 
marshal law. This model law in general is the basis for the majority of state 
fire marshal laws that have been adopted. 

The model fire marshal law was based on the following six general provi- 
sions as to the duties of the state fire marshal’s office: 

1. The prevention of fires. 

2. Regulation of the storage, sale and use of combustibles and explosives. 

3. The installation and maintenance of automatic or other fire alarm 
systems and fire extinguishing equipment. 


4. The construction, maintenance and regulation of fire escapes. 

5. The means and adequacy of exit in case of fire from factories, asylums, 
hospitals, churches, schools, halls, theatres, amphitheatres, and all other places 
in which numbers of persons work, live or congregate from time to time for 


any purpose. 

6. The suppression of arson and investigation of the cause, origin and 
circumstances of fires. 

The law provided that the fire marshal be appointed by the governor of 
the state and gave the fire marshal the right to appoint his deputies. The law 
further provided that the various municipal fire chiefs, or those responsible 
for municipal administration where a fire department had not been estab- 
lished, should be assistants to the state fire marshal and should provide 
information as to the cause, origin and circumstances of fire occurring in 
their districts. The law further conferred upon the fire marshal the power to 
make regulations covering various flammable materials. It gave the fire 
marshal the right to inspect any buildings for hazards and the right to order 
the removal of any hazard, subject to an appeal to the local court. Suitable 
penalty for failure to comply with orders was provided. The fire marshal was 
given authority to summon witnesses and to secure their testimony under 
oath. It was provided that the fire marshal should keep a record of fires that 
occurred in the state, should submit an annual report of his office and have 
jurisdiction over drills in schools and other educational institutions. 
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While the exact wording of the various fire marshal laws varies in differ- 
ent states, in general the powers and duties outlined above have been incor- 
porated in the laws of the states. 

Probably the most comprehensive fire marshal law now existing is the 
law in effect in the State of Massachusetts. This law gives the state fire 
marshal broad powers of inspection and investigation and requires the fire 
marshal to issue technical regulations governing all the various forms of fire 
hazard. As an indication of the broad scope of this law, following is Section 33 
thereof: “The marshal shall study fire hazards, fire prevention and all matters 
relating thereto, hear suggestions and complaints from all persons and from 
all cities or towns, advise with the officers of such cities and towns, make 
suggestions to the General Court and to the cities and towns looking to the 
improvement of the laws, ordinances and by-laws relating to fire departments, 
construction of buildings, fire limits, use and occupation of buildings and 
other premises, protection of existing buildings, fire escapes and other life- 
saving devices, segregation and licensing of trades dangerous by reason of fire 
hazard and all other matters relating to fire prevention and fire hazard. The 
marshal may order the head of a fire department to assist, in his jurisdiction, 
in carrying out the provisions of this chapter.” 

As will be seen from the above, the functions of the state fire marshal 
are not confined to any single phase of fire prevention activity. 

In nearly all of the states the state fire marshal is required to keep 
statistics on the fire record of the state. The majority of the fire marshals 
publish annual statistics on the losses classified by causes, by counties, by 
occupancies, etc. Usually statistics on the loss of life from fire are reported. 
Various methods are used in securing the state fire record. In most states the 
local fire chief is required to file with the state fire marshal a record of all 
fires occurring in his jurisdiction. This takes care of the larger centers of 
population, and to provide reports from the smaller villages and rural sections 
it is customary to provide compensation to the township clerk or other official 
who files a fire report with the fire marshal. In Wisconsin the law provides 
that the official who does not receive an amount in excess of $50 annually as 
compensation for his services shall receive the sum of $1 for each fire reported 
by him to the satisfaction of the fire marshal and mileage of 10c per mile for 
each mile traveled to and from the place of the fire. The State of North 
Carolina receives state-wide statistics because of a provision which makes the 
filing of accurate fire record information to the fire marshal a necessary func- 
tion before its share of the firemen’s relief fund can be received by the com- 
munity. The State of Vermont provides that 50c shall be paid for each 
separate report of a fire reported to the state fire marshal. 

The presentation of the fire record statistics in the various states varies 
considerably. The state fire marshal of Pennsylvania presents figures showing 
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the fire loss of the state by months, by counties, by cause of fire and by class 
of occupancy in detail. The State of Oregon presents its fire loss figures 
classifying the occupancy and cause of fire in each individual county, showing 
the number of fires, value of the property affected, the loss, the amount of 
insurance carried and the insurance paid. Oregon also reports all deaths 
resulting from fire and all injuries and burns resulting from fire. Some of the 
states simply publish the loss figures by counties without giving details as to 
occupancy or cause classifications. 

Nearly all of the states give the state fire marshal the power to investigate 
any fire occurring in the state or to require such an investigation by local 
authorities having jurisdiction. 

Control of arson is an important function of the state fire marshal. 
Investigation and prosecution of suspicious fires is considered the most impor- 
tant function of the state fire marshal’s office in a number of the states and 
this phase of the work has received almost exclusive attention from the state 
fire marshal in some states. The model arson law now adopted in twenty-nine 
states was sponsored by the Fire Marshals Association of North America and 
has received the endorsement and approval of the state fire marshals generally. 
The arson investigation work of the state fire marshal departments has been 
of considerable importance in controlling this crime. Many of the smaller 
communities in the states do not have the facilities to make an investigation 
of a suspicious fire and depend upon the trained investigators from the state 
fire marshal’s office to carry on this work. In one state last year 1319 fires 
were investigated by the state fire marshal and 54 persons were convicted of 
arson. Another fire marshal’s report shows 30 convictions for arson having 
been secured by the department in 1931. Another state indicates that 66 con- 
victions for arson were obtained by their fire marshal’s department in 1931. 
In a considerable number of the states trained arson investigators devoting 
their full time to this special work are maintained on the staff of the 
fire marshal. 

Another function of the state fire marshal has been the development and 
administration of various technical regulations. In this phase of the work 
no particular plan has been followed and a variety of such regulations in 
the different states from total lack of regulations to a very considerable 
number of highly technical regulations are indicated. The fire marshal of 
Pennsylvania has issued regulations governing the use, storage, sale and 
keeping of gasoline, naphtha and other volatile flammable liquids, regulations 
on dry cleaning establishments, regulations on explosives, and regulations 
governing the storage and use of fuel oil burning equipments. The State of 
Kansas has provided rules and regulations governing the sale and handling 
of gasoline and regulations governing the transportation of gasoline over 
public highways and containers for gasoline so transported. Kansas also has 
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provided laws governing fire protection in school buildings, which are enforced 
by the fire marshal’s office. Oregon provides a state law on the standardization 
of hose couplings, laws governing fire escapes, garages, motion picture 
machines, dry cleaning establishments, adequate means of escape from 
hospitals, fire drills in public schools and sale and use of fireworks. Michigan 
has provided regulations from the state fire marshal’s office covering such 
subjects as gasoline, dry cleaning plants, explosives, oil burners, storage of 
nitrocellulose X-Ray films, smoking in public buildings, electric wiring, etc. 

It is considered the function of the fire marshal in many states to inspect 
all places of public assembly to insure safety to life. Some very useful work 
has been done by state fire marshals in making the schools, hospitals and other 
institutions throughout the state safer for the people who are forced to go 
there. The state fire marshal in North Carolina has carried on an extremely 
effective and worthwhile campaign for proper exit facilities from various 
school buildings throughout the state. Recently the fire marshal’s department 
of West Virginia conducted a survey of all the institutions in the state to 
determine the hazards to life therein. A similar investigation was also carried 
out recently by the department in Kentucky. 

Education of school children in fire prevention and fire hazards has been 
placed under the jurisdiction of the state fire marshal in some states and 
under the joint jurisdiction of the fire marshal and the Superintendent of 
Education in others. A number of the state fire marshals have prepared 
educational material for use in the schools throughout the state and secured 
widespread use thereof. Fire prevention manuals for school children have 
been issued in such states as Iowa, Kansas, Texas and Nebraska. An inter- 
esting development in a few of the states has been the employment of a com- 
petent woman to travel and give talks in the schools and before other organ- 
izations on fire prevention. 

The general education of the public to its responsibilities in fire preven- 
tion is also indicated in most fire marshal laws as a part of the responsibilities 
and duties of the office. Many of the state fire marshals have been active in 
promoting Fire Prevention Week campaigns. Some of the fire marshal depart- 
ments issue bulletins, posters and other publicity matter designed to educate 
the public in the fire waste problem of the state. As typical of the educa- 
tional activities of state fire marshals the following instances may be cited. 
The state fire marshal of Pennsylvania regularly broadcasts fire prevention 
talks over the state police broadcasting station. The fire marshal of Iowa, 
following a disastrous fireworks fire in the state, instituted a state-wide cam- 
paign for enactment of a fireworks ordinance in the various municipalities, 
which has been markedly successful. In Indiana the fire marshal is sponsoring 
an organization in every county for the inspection of public institutions and 
the control of fire hazards. The department is also establishing fire patrols in 
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the schools throughout the state to inspect and safeguard school buildings 
against fire. A number of state fire marshals, such as those in South Dakota, 
Oregon and Illinois, have sponsored a state-wide fire school for the education 
of firemen in up-to-date fire methods. 

The above outline will indicate the usual functions of the state fire mar- 
shal department and give some conception of the importance and usefulness 
of the office. 

In 1927 the Fire Marshals Association of North America became the 
Fire Marshals Section of the National Fire Protection Association and since 
that time the fire marshals have been holding their annual meetings in con- 
nection with the N.F.P.A. annual meeting. The value of the Fire Marshals 
Section in providing an interchange of information between the state and 
provincial fire marshals is obvious. Nearly all of the fire marshals throughout 
the country take an active interest in the work of the section. 

Probably the most important problem which faces the state fire marshal 
movement is the problem of tenure of office. The state fire marshal in all 
states is appointed by the governor. The office is looked on in many states 
as a political plum or as a desirable stepping stone in state politics. In many 
states the fire marshal is not chosen for any quality of previous technical or 
fire prevention training, but because he has succeeded in becoming a political 
influence and a vote getter. It is obviously difficult to secure satisfactory 
administration of this office in a state where the fire marshal is changed every 
time a new governor is elected. A better idea of the difficulty of the problem 
can be gained by the fact that new fire marshals have been appointed in 
thirteen states during the past year and in only ten states of the thirty-four 
states maintaining the office has there been the same fire marshal in charge 
for more than a five-year period. The problem of securing some sort of 
tenure of office for the competent and progressive fire marshal is facing the 
Fire Marshals Section of the N.F.P.A. and being considered seriously by that 
body. It should be noted that in the Dominion of Canada this problem of 
tenure of office is not a serious one. Most of the present provincial fire mar- 
shals have been in office a considerable period of years. 

One other phase of the fire marshal department is deserving of especial 
mention. When the fire marshal’s office was established in the States of 
North and South Carolina provision was made that the expense of the office 
be taken care of by a tax upon fire insurance premiums instead of providing 
for the expense of the department out of the general fund of the state, which 
had been the case up to that time. Following this plan in the Carolinas a 
number of states creating a fire marshal department made similar provision 
for taxing the fire insurance premiums to support the office. This is an 
unsound procedure, which does not accrue to the benefit of the fire marshal’s 
department and is actually a handicap to him in much of his work. A fire 
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marshal properly carrying out his duties is of benefit to all citizens of the 
state. In certain states an absolutely unfair and unethical procedure has been 
carried out of imposing a tax on the insurance premiums for the benefit of the 
fire marshal and insurance department, which brings in considerable sums of 
money, sometimes greatly in excess of the amount of money required to run 
the department, the balance being used for other state projects. 

A study of the various state fire marshal departments leads to the con- 
clusion that the fire marshal performs a valuable function and that the money 
expended in the states for this work is worth while. The time should come 
when each state will have a fire marshal trained by proper previous experience 
and with proper qualifications for the office, protected against political change, 
supported by the general state fund and codrdinating his activities with the 
other fire marshals of the country. When such a level of performance is 
reached a very material reduction in the national fire loss should ensue. 


The Fire Prevention Bureau. 


The very rapid and extensive development of the idea of establishing a 
bureau of fire prevention inspection as an arm of the municipal fire depart- 
ment is one of the most gratifying developments in the whole field of fire 


waste reduction in the United States. The idea of the municipal fire depart- 
ment as a fire prevention agency is of extremely recent origin. A decade or so 
ago the sole function of fire departments was considered the extinguishment of 
such fires as occurred. The fire chief who thought of his department in the 
light of a possible agency for the prevention of fires before they occurred 
was a rare individual. Now the public is increasingly looking to the fire de- 
partment as the municipal agency, not only for fire extinguishment, but for 
the various other activities designed to reduce the fire waste. Progressive fire 
chiefs are generally extending the scope of their work to cover fire prevention 
as a fire department function of importance fully equal to fire fighting in 
contributing to the safety of the lives and property of their citizens. 

The first developments of inspection work in municipal fire departments 
undoubtedly came about from the desire to safeguard the lives of the firemen 
by familiarizing them with the buildings in which they might sometime have 
to fight a fire. Firemen were sent out in their districts to go through the 
buildings with this in mind and it was a natural and logical development to 
have them report any glaring fire hazards or lack of fire protection that they 
encountered in these properties. From this it was but a short step to the 
creation of the position of fire inspector in the fire department, giving one or 
more men full time work in supervising inspections by the firemen and in 
carrying on more detailed inspections than it was possible to expect from 
the firemen. 
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A review of the fire prevention bureau situation in the important cities 
of the country clearly emphasizes the prevalence of this fire department func- 
tion. Of the principal cities of the country in population rank, fire prevention 
bureaus have been established in the fire departments of New York, Chicago, 
Philadelphia, Detroit, Los Angeles, Cleveland, Boston, Baltimore, San Fran- 
cisco and Milwaukee. This leaves only St. Louis, Buffalo and Pittsburgh 
without a bureau organization. Pittsburgh has made a serious attempt to 
secure the creation of a bureau and it is probably only a question of time 
when it will be carried through. 

The above cities are all of those with a population exceeding 500,000. All 
of the cities in the population class from 300,000 to 500,000 have established 
local fire prevention bureaus. These are the cities of Minneapolis, Indianap- 
olis, Rochester, Washington, New Orleans, Cincinnati, Newark, Seattle, Jersey 
City, Portland, Ore., Kansas City, Mo., and Louisville. 

In the 200,000 to 300,000 population class also, all of the cities have 
organized fire prevention bureaus in their fire departments. These are 
Toledo, Memphis, Providence, Dayton, Houston, Columbus, Denver, Oak- 
land, St. Paul, Atlanta, Dallas, Birmingham, San Antonio, Akron, Syracuse, 
and Omaha. 

The ten cities in the population class from 150,000 to 200,000 have all 
created fire prevention bureaus. These are the cities of Richmond, Grand 
Rapids, Worcester, Oklahoma City, Youngstown, Hartford, New Haven, Fort 
Worth, Flint and Nashville. 

There are thirteen cities in the population class of 125,000 to 150,000 and 
four of these have not as yet established a fire prevention bureau. These are 
the cities of Albany, N.Y., Paterson, N. J., Des Moines, Iowa, and Salt Lake 
City, Utah. Cities in this class with bureaus are Springfield, Mass., San 
Diego, Bridgeport, Scranton, Long Beach, Tulsa, Yonkers, Norfolk and 
Jacksonville. 

There are twenty-nine cities in the population class from 100,000 to 
125,000. Of these twenty have established a fire prevention bureau organiza- 
tion. These are the cities of Trenton, Kansas City, Kans., Chattanooga, 
Spokane, Erie, Fort Wayne, New Bedford, Wichita, Miami, Tacoma, Wil- 
mington, Del., Knoxville, Peoria, Somerville, Evansville, Utica, Lynn, El 
Paso, Duluth and Lowell. The nine cities in this class which have not as yet 
established bureaus are Canton, Fall River, Elizabeth, Cambridge, Reading, 
Camden, South Bend, Tampa and Gary. Camden formerly had a bureau, but 
has recently eliminated it. 

The above shows that only three of the forty-one cities over 200,000 
population do not have a fire prevention bureau organization and only four- 
teen of the ninety-three cities over 100,000 population are without a bureau. 
Ten years ago these figures were approximately reversed. 
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Many of the cities under 100,000 population have established the fire 
prevention bureau organization in their fire departments. Among those of 
which we have a record are the following: 

Montgomery Springfield, Ill. Hoboken 

Berkeley E. St. Louis Passaic 

Fresno Terre Haute Binghamton 

Pasadena Brockton New Rochelle 

Sacramento Chelsea Schenectady 

Waterbury Everett, Mass. Charleston, S. C. 

Augusta Haverhill Columbia, S. C. 

Macon Saginaw Superior 

Savannah Springfield, Mo. Manchester, N. H. 

Lexington, Ky. St. Joseph 


In addition to those cities listed above many cities have appointed one 
fire department officer to take charge of inspection work. N.F.P.A. records 
show that the following cities are in this class: 

Phoenix Lewiston Charlotte 

Glendale Taunton Lancaster 

Santa Barbara Great Falls Lynchburg 

Colorado Springs Amsterdam Portsmouth, Va. 

New Britain Glens Falls Everett, Wash. 

Cedar Rapids Watertown Yakima 

Waterloo White Plains Wheeling 

Topeka Springfield, O. Green Bay 

Shreveport Worcester, Mass. 

The State Insurance Commission of Texas has provided that cities ap- 
pointing a fire marshal who is responsible for investigating suspicious fires 
and for inspection work would receive a credit in their grading and this has 
led to the establishment of the fire marshal in nearly all of the cities in Texas. 

As may be imagined the duties of the bureau and the bureau personnel 
vary very widely throughout the country. Among the bureaus which we con- 
sider good models for other cities to pattern themselves after are Detroit, Los 
Angeles, Milwaukee, Minneapolis, Indianapolis, Rochester, Toledo, Memphis, 
Providence, Dayton, Richmond and Grand Rapids. The personnel of the fire 
prevention bureaus ranges from the one man bureau in the small city to the 
New York bureau, which includes a chief, two deputy chiefs, 169 inspectors 
and 100 clerks. The excellent bureau in Los Angeles consists of a battalion 
chief, three captains, three clerks and 33 inspectors. The one in Milwaukee 
consists of a chief, a captain, a lieutenant and 18 inspectors. St. Paul has a 
chief and assistant chief, an electrician and 6 inspectors assigned to this work, 
and Indianapolis has a chief, a captain, a lieutenant and 7 inspectors. 

For the most part, the fire prevention bureaus throughout the country 
are organized along the lines set forth in the suggested ordinance establishing 
a bureau of fire prevention recommended by the N.F.P.A. and the National 
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Board of Fire Underwriters. There are still a considerable number of bureaus, 
however, that do not have the benefit of specific ordinances defining their 
powers and duties and that are compelled to operate entirely by persuasion. 
The experience of nearly all of the successful bureaus has demonstrated the 
importance of proper public relations and the desirability of tact in dealing 
with the public, but the bureaus all recognize the necessity of having the 
proper power through ordinances to take care of the exceptional cases where 
legal authority is needed to correct a condition. 

The functions of the fire prevention bureau are well outlined in the 
article on the Detroit Fire Prevention Bureau which appeared in the April 
1928 QuaARTERLY, and which has been circulated widely in pamphlet form. 
Most of the bureaus in the larger cities publish an annual report of their 
activities as part of the fire department report and some of the bureaus pub- 
lish monthly reports of inspections and corrections. 

The maintenance of a fire prevention bureau in every instance represents 
a very small fraction in the annual fire department budget. There is little 
question that the portion of the fire department budgets devoted to this activ- 
ity returns more value in dollars and cents to the community at large than 
any other item of expenditure. The present extent of this activity as shown 
in this article is proof in itself of the practicability and economic value of 
this part of the municipal fire protection scheme. 


The Grass Fire Problem in Memphis. 


By Frank Buckalew (Member N.F.P.A.), 
City Fire Marshal, 


The control of grass and brush fires is an important part of municipal 
fire prevention activities. Such fires become a veritable epidemic in the spring 
months in most cities when the dry fall growth from which the winter snows 
have melted will ignite from almost any chance spark. While in most cities 
the spring and fall months are normally the periods of greatest hazard, in the 
South these fires may come at any dry period during the winter. 

For the past few years the city of Memphis has had a very satisfactory 
fire loss record, and progress has been made in the development and enforce- 
ment of building laws and fire prevention regulations. During the same 
period, however, the number of alarms for grass and brush fires has materially 
increased so that in 1928 and 1929 approximately one-third of the alarms to 
which the fire department responded were for grass fires. On one day, 
December 26, 1929, the fire department answered 73 alarms, of which 65 were 
for grass fires. 
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During certain periods of the year grass and brush fires are a veritable 
epidemic. The spring and fall months are the periods of greatest hazard in most 
cities, but in the South these fires may come at any dry period during the winter. 


As a result of the experience of these two years culminating in this 
record-breaking day, Fire Commissioner Davis determined to find a way to 


prevent these grass fires. As a first step, letters were sent to all the larger 
cities of the South and a number of cities in the North and West requesting 
data as to their experiences and inviting suggestions as to the prevention of 
such fires. The replies were somewhat disappointing, for in no city could be 
found a system of elimination and prevention that was entirely successful. It 
was decided, therefore, to develop a local plan of action to be carried out by 
the fire department, and accordingly the commissioner, in the summer of 
1930, placed with the fire prevention bureau (of which the fire marshal is 
the executive head) the duty of having grass and weeds cut on all lots—both 
occupied and unoccupied. This duty had previously been performed by the 
City Health Department and by the Department of Bridges, Streets 
and Sewers. 

The fire prevention bureau had, by way of authority, a city ordinance 
that required all owners of property to have weeds, grass or other obnoxious 
growth cut and removed from their premises. This ordinance provided that if 
an owner refused or neglected to comply with the order to remove weeds, 
grass or other growth, representatives of the city might cut the same at the 
expense of the city and charge the cost of the cutting as a lien on the property 
in the same manner as taxes. Moreover, if the city elected so to do, the owners 
or agents of the property could be summoned into the Municipal Court and 
be fined from five to fifty dollars. 

In the summer of 1930 a filing system was developed to properly record 
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the names of owners or agents of vacant lots, fields and subdivisions. On 
vacant lots the location was designated as being a certain number of feet 
north, south, east or west of a given house number. When a complaint was 
received by the fire prevention bureau that a certain lot was covered with 
weeds or grass an inspector would be sent out and the information as to the 
location of the lot recorded on a card. This card would be sent to the Tax 
Assessor’s office and the owner of the lot ascertained, after which the card 
would be returned to the fire prevention bureau and the owner’s address 
checked up. This information, together with the owner’s or agent’s telephone 
number, was placed on the card, for an effort was always made to communi- 
cate with the owner by telephone or a personal visit before sending an 
official order. 

There are in Memphis a large number of new subdivisions which have a 
great many vacant lots. When a condition of this kind was found, a map of 
the subdivision was obtained from the original owners on which were plotted 
the lots occupied by houses together with the house numbers. Upon the 
vacant lots were written the names and addresses of the owners. This gave a 
ready reference for purposes of notification and for making charges. In all 
large subdivisions the vacant lots were cut by mowing machines and the cost 
of cutting apportioned among the various owners. The cost of cutting lots by 
this method ranged from fifty cents to a dollar for lots 50 x 150 feet. In 
instances where mowing machines could not be used the cost of cutting varied 
from two to five dollars, depending upon conditions. 

The efforts of the fire prevention bureau met with considerable resist- 
ance, for it appeared that most people had not been in the habit of cutting 
grass on their vacant property. This resistance was somewhat increased when 
it was found necessary to require owners to cut grass as often as three times 
a year. This was particularly true in the case of large property owners or 
individuals and associations who had developed new subdivisions. On many 
occasions the name of the owner of the lot would be ascertained from the tax 
assessor’s office, but it would prove almost impossible to locate the address or 
whereabouts of the owner. In such cases the city would cut the lot and 
charge it as a lien on the property. 

Special Grass Fire Prevention Campaign. 

In September, 1930, twenty-three men from the various fire companies 
were assigned to the fire prevention bureau for special inspection work in 
connection with grass fire hazards. The fire department inspection districts 
comprise the territory surrounding each fire station. There are eighteen of 
these districts and one man was assigned to each. The other men detailed to 
the bureau were held for special work. The district inspectors were instructed 
to inspect all premises in their respective districts. When they found grass or 
weeds presenting a fire hazard on a lot where a house was occupied, an order 
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The Phoenix. 


Fire sweeping through grass and brush in a suburban area ignited this frame 
dwelling, which was totally destroyed. 


was issued to the occupant to cut and remove the grass or weeds within seven 
days. The premises were then checked and rechecked until the bureau was 
satisfied that there would be no fire on the particular lot upon which they had 
issued an order. In the case of a lot occupied by a vacant house, special 
inspectors were assigned to keep after the owner or agent until the grass or 
weeds were removed. When vacant lots or fields were found that needed 
cutting, the original force of the fire prevention bureau assigned to this work 
made an effort to have the grass or weeds cut and removed. 

After the specially assigned firemen had returned to their respective 
companies the fire prevention bureau sent an inspector to every location to 
which the fire department responded for a grass fire for the period from 
September, 1930, to April, 1931 inclusive. This was to ascertain whether the 
fire occurred on a vacant lot, a field, roadway, railroad right of way, the back 
or front yard, or in the vicinity of a vacant or occupied house. The cause of 
the fire was also ascertained if possible. 

Results of Grass Fire Prevention Campaign. 

The results of the special grass and weed hazard inspection in September 

and October, 1930, were as follows: 
Original inspections or premises visited 
Orders issued to cut weeds and grass 


Orders complied with satisfactory to inspectors................ 
Check back on orders issued, or reinspections 


A chart was made on which were recorded daily the number of alarms, 


the number of grass fires and the amount of rainfall. Another chart was made 
showing the time of day that grass fires occurred. From the first chart it was 
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brought out that, during the annual period studied, grass fires began in 
September, reached their peak in December, and finally stopped in May. 
Most grass fires occurred on clear, warm days, very few occurring on cold 
days, and naturally on days when rain fell there were no grass fires. Most 
fires occurred between 11:00 a.m. and 4:00 P.M., and, contrary to the gen- 
eral belief, it was found that fires occurred just as frequently on school days 
when children were in school as on holidays, Saturdays and Sundays. 

It appeared from a study of the records that just as many fires occurred 
on occupied premises during 1930 as on vacant lots, the average being about 
50% for each class. For the last four months of 1931 this ratio improved 
materially, being for occupied premises about 25% and about 75% for vacant 
lots. Whether this system of inspection and check-up as developed by the 
Memphis Fire Department is a success only time will tell, but the record of 
grass fires for the past few years speaks for itself. 


Monthly Record of Grass Fires, 1928-1931 Inclusive. 
1928-1929 1929-1930 1930-1931 

September 26 28 
62 19 

November 70 129 
December 250 36 
January 130 146 
February 406 119 
March 258 55 
97 38 

7 8 

31 17 

95 3 

169 5 


1611 603 
Area of City 28.2 sq. miles 48.5 sq. miles 48.5 sq. miles 
1931 Campaign. 

Approximately 5000 vacant lots were inspected by the Fire Marshal in 
1931. The names of owners and addresses were secured on most of these lots, 
but there were about 450 cases when it was impossible to locate the where- 
abouts of the owners. Practically all these lots were cut from one to three 
times during the year. It was not possible in many instances to cause owners 
of large tracts of land in newly annexed territory to cut weeds and grass, but 
during the month of October and November a considerable number were 
successfully burned off by the fire prevention bureau staff. Some of these 
tracts contained over 40 acres. 

An analysis of the work of the firemen assigned to grass inspection in 
1931 indicates that there were less reinspections than orders issued, but two 


firemen were retained in the bureau until January 1st, whose sole duty it was 
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to reinspect and attempt to secure a satisfactory compliance with all orders 
issued. Their reinspections do not show in the figures below. 


Original inspections or premises visited 

Orders issued 

Reinspections made 

Orders complied with satisfactory to inspectors 
Total places burned over 


CITY OF MEMPHIS 
DEPARTMENT OF FIRE PREVENTION 
Union and Front Streets 


You are hereby notified to cut all grass and weeds and remove same from 
premises described as follows, within five days: 


WHEN ORDER IS COMPLIED WITH, SIGN AND RETURN TO 
OFFICE OF FIRE MARSHAL. 

Ordinance provides, “that the failure of any owner of lots or lands within 
the limits of the City of Memphis to cut or have cut weeds, grass or obnoxious 
growths upon said property shall be a misdemeanor, and upon conviction the 
owner thereof shall be fined not less than five dollars nor more than fifty 
dollars.” 

Should said weeds and grass not be cut within FIVE DAYS, the City of 
Memphis may cut the same at your expense, the cost thereof to be collected by 
enforcement of a lien fixed upon the above premises by virtue of the provisions 
of said Ordinance. 

ORDER OF FIRE MARSHAL. 


Inspector. 
This notice served on owner or agent personally. 
This notice served by mail. 
This notice served by posting on lot. 
(Strike out all but one) 


Form of order adopted by Memphis fire prevention bureau for removal of 
hazardous weeds and grass. 
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Oil Tank Fire Tests. 


Joint report by engineers of five oil companies.* 


On October 15, 1931, two oil tank fire tests were conducted at Brea, 
California on the Associated Oil Company Anaheim Union Lease by a group 
of fire protection engineers representing five large oil companies. These tests 
were conducted to obtain data and experience on the extinguishment of large 
oil tank fires with portable fire extinguishing equipment. All of the equip- 
ment employed had been used successfully on previous fires of smaller magni- 
tude and these tests gave opportunity to subject the equipment to conditions 
of the maximum severity likely to be encountered in actual fires involving 
refined petroleum products. 

In order to take advantage of a large tank made available by a lightning 
fire which occurred at about the time when some smaller scale tests were 
scheduled, these tests were organized rather hurriedly and consequently were 
conducted under somewhat unfavorable conditions. 

In these tests it was effectively demonstrated that large gasoline tank 
fires may be successfully extinguished by means of portable equipment, uti- 
lizing dry powder foam generators and a new type of asbestos tube on the 
end of a portable tower. A damaged 37,500-barrel tank originally 95 feet in 
diameter was partially filled with gasoline and ignited. Fire was extinguished 
in about 10 minutes in each of two tests, with no more equipment than could 
be carried on a five-ton truck, plus water and a fire department pumper. 

Tank Used. 

A 37,500-barrel steel tank had been ignited by lightning and burned out 
two weeks prior to the tests. About 13 feet of the shell, which was originally 
30 feet high, remained upright and in suitable shape for test fire purposes. 
The upper half of the shell had wilted down fairly uniformly all around inside 
the tank until the top angle rested on the tank bottom in a number of places, 
forming an irregular annular space around the entire circumference. The 
original tank shell was 95 feet in diameter, having an area of some 7100 
square feet, but the inner wilted down shell reduced the diameter by about 
7 feet, so that a net exposed burning area of something over 6000 square feet 
resulted. 

Water was run into the tank to a depth of nearly 4 feet, which com- 
pletely sealed off the annular space. It was feared that gasoline vapors might 


*The fire protection engineers codperating in these tests were H. J. Wilson, Associated 
Oil Co.; B. A. Moeller, General Petroleum Corp.; C. J. Nobmann, Shell Oil Co.; M. B. 
Anfenger, Standard Oil Co. of Cal.; and J. T. Howell, Union Oil Co. (All members 
N.F.P.A. individually or through their companies.) The report has been made available 
for the QuaRTERLY through the courtesy of Mr. George F. Prussing (Member N.F.P.A.). 
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accumulate in this space through leaky seams and possibly result in an explo- 
sion during the test unless ample venting was provided. Accordingly, a num- 
ber of openings were cut in the outer tank shell, some openings being at the 
side near the water level and others in the top where the upper section had 
folded over. These holes thus provided a considerable draft through the 
annular space. 

The floor of the tank was covered originally with steam heating pipe 
coils. These were badly distorted by the lightning fire and were covered by 
the water introduced for the test. A steel framework had supported the 
coils and, in a number of places, this framing projected above the final oil 
surface a few inches—not over a foot or so. The tank originally had a wooden 
roof and a certain amount of débris, consisting of charred wood, carbon 
particles, etc., remained from the original fire and floated on the water. 


Oil Used. 

A quick, hot, gassy fire in non-viscous oil was desired, so as to make a 
conclusive test on the efficiency of the foam blanket and the method of its 
application. With this object in view, raw gasoline and gasoline distillates 
were used. Approximately one third of the gasoline was a straight 400° F. 
end point product. The balance was a similar product of higher end point. 
The total depth of oil floated over the water surface was about 44 inches, 


representing 16,200 gallons in quantity. 

It was observed that some of the gasoline worked its way through leaky 
seams into the annular space, which was thoroughly vented. It was felt that 
a fire in this space would introduce needless complications for the interpreta- 
tion of data to be obtained and would also possibly obscure the view of the 
process of extinguishment of the main fire. To avoid this condition, for the 
first test, a complete blanket of foam was placed in this space before ignition 
and but slight fire occurred in the annular ring. In the second test, however, 
fire was permitted to burn in this space wherever the foam remaining from 
the first test had broken down and exposed the oil surface. 

Fire Extinguishing Equipment. 

The equipment used, consisted of foam generators of three capacities,— 
85, 100 and 135 G.P.M. at 100 Ibs. inlet pressure; A and B powders in 50 Ib. 
pails; a portable foam tower equipped with an asbestos foam conducting tube 
of special design; 24-in. hose on both inlets and outlets of the generators and 
fire department pumpers. The asbestos tube acted as a means to conduct all 
of the foam delivered from the tower to the oil surface without agitation 
tending to break down the foam. 

All of the equipment was assembled on the ground and made ready for 
operation before the oil was ignited. Much previous experience had shown 
the practicability of assembling the equipment and erecting the tower during 
the progress of a fire. Since the time which would have been required for 
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To extinguish the fire in each of the tests no more equipment was required 
than could be carried on a five-ton truck plus water and a fire department 
pumper. Note generators at the left ready for operation, and supply of foam at 
the right. 

erecting the tower after the fire had started would have resulted in a con- 
siderable loss of gasoline by burning, the expense of supplying extra gasoline 
for this purpose was not considered necessary. Comment is made at the end 
of the report on the effect of time of burning before application of foam is 


started. The intention was to conduct two tests at different rates of flow of 


solutions. Various rates were possible by different combinations of the 
generators. 


Test No. 1. 

A theoretical rate of 220 G.P.M. of each solution was selected for the 
first test. This rate was reduced somewhat by water pressure at the generator 
being lower than was expected. The set-up for the test is shown on the 
accompanying sketch. For Test No. 1, one 85 G.P.M. and one 135 G.P.M. 
generator were used for A solution and a like capacity pair for B solution to 
the tower. Each generator discharged through independent 24-in. hose lines 
100 feet long into the four separate inlets at the base of the tower. 

The tower was erected in a nearly vertical position, inclined slightly 
toward the tank, with the tube placed in position in the tank. The pumper 
was started and the operation of all four generators was checked before igni- 
tion of the oil. At the time of ignition, water was flowing through the equip- 
ment into the tank. The oil surface was 234 feet below the tower outlet. 
Direction of the wind varied and during this test blew toward the tower, 
obscuring it from view and surrounding it with flames much of the time. The 
wind thus opposed the spread of the foam, sweeping flames over the blanket 
already formed and unquestionably destroying some of it. This condition was 
more severe than would ordinarily be expected in an actual fire, where it 
would be logical to erect a tower on the windward side. The latter condition 
was more nearly the case in Test No. 2. 
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Diagram showing layout of generators and hose lines for Test No. 1. 


Three men were stationed at each generator to pour powder and handle 
the pails and a fourth man tabulated data. These men were protected from 
the heat of the fire by means of an improvised shield made of old corrugated 
iron. For this test two men could easily have operated each generator. 

The source of water was not sufficient to give more than 70 Ibs. at the 
generators—the hose set-up being such as to give equal pressures at all four 
generators. Water temperature was 74° F. 

The oil was ignited and, being a light product, fire quickly covered the 
entire tank. It was allowed to burn about 40 seconds before foam was applied. 
The flames were pushed steadily away from the tube as the foam progressed 
across the oil surface to the far side of the tank. It was evident at the end 
of five minutes that the fire was practically under control, but since the 
foam was advancing against the breeze, observations in the tank were ob- 
scured by smoke and flame. At the end of seven minutes the fire was extin- 
guished, except for a very slight fringe of fire at indentations of the wilted 
shell on the far side, where the foam was not pressed closely over débris 
against the shell. To conserve powder the flow of foam was stopped and the 
fringe fire readily extinguished with a nozzle stream supplied by a single 100 
G.P.M. generator. Ladders were erected against the shell for this purpose. 
This hose stream was directed against the shell above the oil level and care 
was used not to agitate the foam blanket. However, a brief slip occurred at 
one time and a large sized flash of fire resulted. Upon withdrawal of the 
stream, the foam settled back and re-extinguished the fire. No water streams 
were used to cool the tank shell; in fact, the internal curled-in section was 
inaccessible to cooling streams for the most part. 
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Test No. 1 two minutes after the fire was started. Note foam tower and 
foam lines in operation. 
The total amount of powder used through the asbestos tube was 4175 
Ibs., 2450 lbs. of A and 1725 lbs. of B. Examination disclosed a lump of tar- 
soaked earth in the hopper throat of one of the B generators, which reduced 


the B powder volume a total of some 700 lbs. The hose stream used about 
300 Ibs. of powder, making a total for the entire fire of 4475 lbs. The obstruc- 
tion in the B generator did not interfere with the water rate. The net result 
was a B solution diluted somewhat below normal from this particular genera- 
tor and no doubt a somewhat greater volume of solution was used than had 
correct proportions been maintained. The asbestos tube was withdrawn from 
the tank and found to be suitable for the next test. 


Test No. 2. : 

This test was made in order to obtain data on the effect of a slower 
rate of foam application than was used in Test No. 1, and as a matter of 
interest to drop the foam tube as would be the procedure in an actual fire. 
It was decided not to use a hose stream of foam for edge fire extinguishment. 

The foam remaining from Test No. 1 was washed away with water 
streams. The two 85 G.P.M. generators were disconnected, leaving only two 
135 G.P.M. size attached to the foam tower. The tower was lowered to the 
ground and the tube rolled up and attached to the gooseneck outlet as would 
be the case in actual fire. The tower was re-erected on the windward side of 
the tank. 

The oil was ignited and foam reached the tower 1 min. 20 sec. later. 
The cable release was then jerked, ailowing the tube to fall into the tank. 
Water was supplied to the generators at a pressure of 100 to 110 Ibs. on the 


generator gauges. 
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Diagram showing layout of generators and hose lines for Test No. 2. 


Foam moved across the tank and in 3 minutes ladders were being erected 
against the shell for the purpose of observation, wind conditions making this 
easier than in Test No. 1. Two minutes later the fire was diminished so that 
photographs could be taken of the tank interior, showing tube action and 
foam progress, without undue heat difficulty. No fire existed in the vicinity 
of foam application, and the foam blanket was entirely clean and free of oil 
or fire up to the advancing front. 


Use of Foam Hose Streams Desirable. 

In this test, no foam hose streams were used—the edge fires being 
pinched out entirely by pressure of the main blanket of foam introduced 
through the tower and tube. Because of the excessive depth of foam at the 
point of inlet necessary to force the blanket at the far edge over the fire at 
that point, this method is obviously inefficient and extravagant. A far more 
satisfactory method is to use a hose stream, as was done in Test No. 1. In 
order to determine, however, what might be required under these adverse 
conditions, the experiment was continued until extinguishment was effected. 
For this reason, the amount of powder used was greater than in the first test. 
Total powder used was 4900 lIbs., 2500 Ibs. of A and 2400 Ibs. of B. The 
edge fire complication, combined with the slower rate of foam application, 
resulted in a longer time being required for extinguishment, a total of 14 
minutes elapsing before flow through the tower was stopped. 

In the meantime fire burned in the annular space, and while this probably 
had but little bearing on extinguishment of the main fire it, no doubt, 
aggravated the hot shell condition. As in the first test, no streams of cooling 
water were used against the shell of the tank to assist the foam in edge fire 
extinguishment. 
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Test No. 2. This picture was taken between one and two minutes after the 
start of the fire. Foam is rising in the tower. The tube has just been released 
and is falling into the tank. 


Test No. 2. Three minutes after the picture shown above. Note ladder being 
raised for observation purposes. The fire is being driven back by the foam. 


Test No. 2. Two minutes later. The foam had advanced and the fire was so 
diminished that photographs could be taken of the tank interior. 
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Tabulation of Data. 
Test No. 1 Test No. 2 
. Area oil surface, sq. ft 6000 
. Ft. drop of foam to oil surface ‘ 23.5 
. Water pressure at generators, Ibs. per sq. in 100-110 
. Water temperature at generators ‘ 74° F, 
. Rate of application, A solution, G.P.M 135 
. Rate of application, B solution, G.P.M 135 
. Time foam applied through tower, min 14 
. Lbs. A plus B powder by hose stream None 
. Gals. A plus B solution by hose stream None 
. Total Ibs. powder applied A plus B 4900 
*11. Total lbs. A powder applied 2500 
. Total lbs. B powder applied : 2400 
13. Total gals., each solution through tower 1890 
14. Lbs. A powder per gal. water through tower ; 1.32 
15. Lbs. B powder per gal. water through tower ‘ $27 
16. Lbs. A powder per sq. ft. oil surface é 0.42 
17. Lbs. B powder per sq. ft. oil surface Ee 0.40 
18. Lbs. A plus B powder per sq. ft. oil surface we 0.82 
19. Gals. combined solution per sq. ft. oil surface.... i 0.63 
20. Sq. ft. oil surface per gal. each solution per minute 31.2 44.4 


oMmonwanth WH 


Note: The greater amount of powder required in Test No. 2 was due to the fact 


that a hose stream was not resorted to for small edge fires, rather than because of the 
slower rate of application. 
Comments. 


The results of these tests further demonstrate the great benefit and 
economy of using suitable equipment which will apply foam gently to a 
burning oil surface. The asbestos tube used in this instance proved to be 
particularly proficient in this regard, as it served to apply the foam directly 
on a large area of the oil surface, with no dropping of the foam or agitation 
of the oil whatsoever. : 

The five oil companies who participated in these tests have collectively 
and individually made numerous tank fire tests during the past six or more 
years and results have invariably indicated that oil fires of this nature are 
far more quickly and positively extinguished by a smooth flow of foam at 
the oil surface than by permitting foam to drop freely to the surface, causing 
agitation and splash. This principle has been so well established that it has 
become the custom of these companies to permanently install in tanks equip- 
ment designed to apply foam gently, regardless of the oil level. 

The deflection of foam against the vertical shell of a tank has proven 
upon fire tests to be of but little value where the vertical drop is more than 
five feet. Application of foam in such manner as to cause splash of oil results 
in an intensified fire at point of foam impact and a considerable portion of 
the foam is destroyed, whereas gentle application avoids this turbulence and 


*This includes 150 Ibs. each of A and B through hose stream in Test No. 1. 
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View of interior of tank from ladder about five minutes after start of Test 
No. 2. Note foam blanket advancing toward far side’ of tank. The crack in the 
blanket was due to a post projecting above the oil level. A small flickering fire 
was burning in the crack. 
a solid front and surface of foam, uncontaminated with oil, can advance with 
very little loss over the surface. 

Tests made by the Standard Oil Company of California at El Segundo 
in 1926, results of which were published in the N.F.P.A. QUARTERLY of April, 
1927 (Vol. 20, No. 4, page 356), proved this point very conclusively. In the 
El Segundo tests, direct comparison was made between free falling and gentle 
foam application. With the latter method, extinguishment was effected in 
one fourth of the time at a rate of flow of less than half and with volumes of 
one eighth the amounts specified in present accepted standards of conven- 
tional application. 

In the past the generally accepted rate of solution flow for tank fire 
extinguishment has been one gallon of each solution per minute per 20 sq. ft. 
of oil surface. In the El Segundo tests above mentioned, standard formula 
requirements were 500 G.P.M. of each solution, while extinguishment was 
effected with about 200 G.P.M. of each, time required being one fourth of 
the normal expectancy. In the Brea tests covered in this report, the old for- 
mula rate of application would be 300 G.P.M. of each solution, while extin- 
guishment was readily effected with 135 G.P.M. 

The amount of agitation of oil caused by application of foam through 
conventional mixing chamber: attached at the top angle varies greatly with 
the oil level and the consequent foam drop—the greater the drop, the more 
difficult is extinguishment. Since the oil level is so variable, it is considered 
advisable to provide gentle flow equipment for all tank hazards and it is fur- 
ther believed that flow rates of half the accepted formula rates, when used 
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in conjunction with gentle flow methods, are more reliable than the regular 
formula rates when used in old conventional splash flow manner. This is of 
particular importance in generator operation and for all portable apparatus 
where it is necessary to conserve labor and weight to the utmost. 

Comments would be incomplete without reference to the effect of time 
of burning before foam is applied. So long as the oil itself is at a temperature 
below 212° F., the boiling point of water, there is little effect on the foam 
and no material difference will be noted as to the volume of foam required 
for extinguishment. Oil over 212° F., however, will cause water in the foam 
to boil when foam is applied, the amount of foam destroyed in this boiling 
depending on the depth of the hot oil layer. This destruction of foam occurs 
with surprising rapidity and continues until the hot oil is cooled to 212° F. 

The rate of increase in depth of a hot oil layer during an oil fire varies 
with the characteristics of the oil. In volatile refined oils, such as gasoline, 
which have a narrow boiling point range, the rate is very slow and attains 
only a comparatively shallow depth. The heating of this class of oil is by 
conduction only and is not to be confused with the “heat wave” phenomena 
of crude oil. In crude oils, with a wide range of boiling points and consider- 
able water of emulsion, the rate may attain three or four feet an hour and 
the hot oil may in time extend to the bottom of the tank. 

In order that the hot oil layer tending to destroy the foam be at a mini- 
mum depth, it is of course desirable to apply foam as promptly as possible 
after ignition. Experiments and experience in actual fires have shown, how- 
ever, that if foam is applied to crude oils within the first half hour after igni- 
tion and to refined oils within the first one or two hours, there will not be suffi- 
cient hot oil present to materially increase the amount of foam required for 
extinguishment. Furthermore, the amount of foam required for extinguish- 
ment when there is a layer of hot oil on the surface can be reduced by first 
cooling the oil surface with water streams, after which no more foam will be 
required for extinguishment than if the foam had been applied immediately 
after ignition. 

The placing of either foam or water on a viscous oil that is heated above 
the boiling point of water is attended with serious danger of slopover and 
this hazard should be recognized. The amount of frothing possible will depend 
on the depth of the hot layer and if the outage in the tank is not sufficient to 
hold the froth formed it will overflow the tank. If foam cannot be placed on 
such an oil in the early stages of a fire, the heat wave that would normally 
form and which causes the froth when water is applied, may be prevented by 
suitable application of cooling water sprayed over the surface continuously 
from the inception of the fire, thus keeping the oil below 212° F., so that when 
foam is available, extinguishment can be readily effected. 
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Summary. 

1. Apparatus designed to cause gentle application of foam to a burning 
oil surface is of great value and should be given serious consideration in all 
installations, whether permanent or portable, wet solution system or dry 
powder. 

2. Where such equipment is provided, old accepted standards of chemical 
storage and flow rates may be materially reduced, with as great or greater 
factor of safety than now exists with the conventional method of application. 

3. Portable generators and powders may be satisfactorily depended on 
for large tank extinguishment, provided that water supply is adequate and 
convenient. 

4. The pressure limitations of generators must be met for successful 
operation. Water inlet pressures and the pressure on the discharge side of 
the generator are highly important factors to be taken into consideration 
when systems are designed or adapted to this use. A fire department pumper 
can be used as a booster pump in most cases where the water system has 
insufficient pressure. 

5. Water hydrant locations should be selected so as not to require an 
excessive amount of hose to be used. A distance of not more than 300 to 400 
feet from the tank to be protected is recommended. 

6. Some form of fire shield, preferably portable, to protect generator 
operators from heat is advisable. 

7. It is desirable to apply foam to a fire as soon as possible after igni- 
tion, but for fires in refined oil of a narrow boiling point range, the lapse of 
several hours between ignition and foam application will not greatly increase 
the amount of foam needed for extinguishment. For crude oils, a hot oil layer 
of depth proportional to the elapsed time should be expected, and it will be 
necessary to first cool this hot layer before extinguishment can be effected. 
This cooling may be done with either foam or water and a slopover may 
occur in either case if the outage in the tank is insufficient to hold the froth 
formed. Where water is available, it would obviously be more economical to 
apply water for precooling the oil to the point where slopover would not 
occur, 
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Warm Air Duct Fire Hazard Experiments. 


By Alexander S. Langsdorf, 
Dean, School of Engineering and Architecture, Washington University. 


The fire hazard of warm air heating ducts in wooden partitions has been 
investigated in a series of experiments conducted during the past year at 
Washington University, in codperation with the National Warm Air Heating 
Association. The experiments show clearly the importance of appropriate 
structural precautions where wall stacks are placed in wooden partitions. 

The tests were arranged to reproduce the conditions that would obtain in 
an ordinary dwelling under normal and abnormal conditions of firing. The 
general arrangement of the test equipment is shown in the accompanying 
photograph (Figure 1). The furnace used was of the ordinary steel tubular 
type with a 23 in. fire pot, 48 in. outside diameter, 388 sq. in. grate area, 
8490 sq. in. heating surface and 705 sq. in. rating area of leader pipe. The 
diagrams (Figures 2 and 3) show the arrangement of wall stacks and regis- 
ters, which were installed in accordance with the Standard Code of the Na- 
tional Warm Air Heating Association. The experimental equipment repre- 
sented a portion of the basement, first floor and second floor of a typical 
dwelling. The lumber used in the construction, with the exception of the 
flooring, was all second hand material to insure maximum seasoning and dry- 
ness, the better to reproduce conditions in an old dwelling. 

The ceiling above the furnace was not provided with the customary metal 
shield. During the tests the heat was sufficient to drive pitch trom the floor 
joists above the furnace, but the joists did not ignite. This should not be con- 
sidered as significant, as the tests were not designed to determine the hazard 
of unprotected wood joists above a furnace and the test equipment permitted 
a degree of air circulation above the furnace that might not be found in the 
ordinary dwelling installation. 

The furnace was fired with commercial gas oil, using a gun type burner 
placed in the ash pit. The rate of oil consumption was carefully measured 
and was regulated to represent both normal and abnormal conditions of fir- 
ing. In the tests representing normal conditions of firing the rate of oil con- 
sumption was a little over 3 gallons per hour, which corresponds to a rate of 
coal consumption of approximately 12 lbs. per square foot of grate area per 
hour. Since the purpose of the experiments was to determine possible fire 
hazards, the furnace was operated under extreme conditions in some of the 


This article has been extracted from the complete report of the experiments: Fire 
Hazards in Warm Air Ducts; Washington University Studies, New Series, Science and 
Technology, No. 4, 40 paze3, illustrated, $0.75, Washington University, St. Louis, Mo. 
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Fig. 1. General view of the test partition, showing arrangement of furnace 

and construction representing an installation in the first and second floors of a 
typical frame dwelling. 


tests, the burner in these tests being adjusted to a rate of 44 Ibs. (6.34 gal- 
lons) of oil per hour, which corresponds to slightly more than double a rate 
of 12 lbs. of coal per square foot of grate area per hour. 

The conclusions from the tests are directly applicable only when oil fuel 
is used. It is difficult to burn ordinary fuel at a greater rate than 12 Ibs. per 
square foot of grate area per hour without using forced or induced draft, but 
certain kinds of solid fuel, especially coke, might under extreme conditions 
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Fig. 2. Plan of the test equipment at the first floor level (flooring and plas- 
tering not shown). 


be burned at a considerably higher rate. Atmospheric and wind conditions 
might give an excessive draft during a period of cold weather when a furnace 
was being forced, thus creating conditions comparable to those observed in 
the tests with the higher rate of oil consumption. In the absence of tests 
using solid fuels, no definite conclusions may be drawn, but it is clear that 
the strict precautions demonstrated as necessary under the conditions of this 
test should likewise be applied in ordinary installations using coal as fuel, for 
it is quite conceivable that dangerous conditions may occur with coal fuel 
and there is also the possibility that an installation originally designed for 
coal may be converted to oil. 

The tests were conducted in three series. In Series 1 the rate of combus- 
tion was 6.34 gallons of oil per hour. This series of tests was divided into 
three parts as follows. 

Series 1, Part 1. All stacks open using natural (gravity) air supply. 
Notwithstanding the high rate of combustion the temperature of the wood 
in no case reached the ignition point. The maximum temperature of the wood 
adjacent to the stacks and boots was 253° F. Highest temperatures of the air 
in the stacks ranged from 270° to 282° F. in stacks G and H measured at the 
second floor register, up to 396° F. at stack B measured at the first floor 
register. (See Figure 3.) 

Series 1, Part 2. Individual stacks operated one at a time using gravity 
air supply. This test was made in order to simulate the most severe condi- 
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Fig. 3. Elevation showing arrangement of warm air ducts in the partition. 
The letters designate the several wall stacks, and correspond with the notation 
in Fig. 2. The numbers show the location of the thermostat by which tempera- 
tures were measured. 


tions to which the system could be subjected. Each stack in turn was oper- 
ated in this way with all of the others cut off by means of dampers in the 
leader pipes. While this test represented an extreme condition, it might be 
reproduced accidentally in a domestic or commercial installation. 

Panels A and B, where the stacks were lined with galvanized iron, and 
metal lath was used, were not in any way damaged. The maximum tempera- 
ture to which the wood studding was exposed was 356° F. A higher tempera- 
ture, 422° F., was reached at thermocouple No. 7 (see Figure 3), where the 
flooring was in direct contact with the pipe. These temperatures are danger- 
ously high, but were obviously due to insufficient clearance and would not 
have occurred had proper clearances been provided. There was no charring 
or discoloration of the wood in the stud exposed to 356° F., probably on 
account of the protecting effect of the lining of galvanized iron. The appear- 
ance of these panels after completion of the test is shown in Figure 4. 
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Fig. 4. Portion of the partition constructed with metal lath, and with studs 
lined with galvanized iron (Panels A and B, Fig. 3), with the stacks removed 
after the first test. Note absence of charring. 

Panels D and E, with single wall uninsulated ducts in wood-stud, wood- 
lath partitions, with no sheet iron lining, presented the most hazardous con- 
ditions. In panel E all of the observed temperatures exceeded 350° F., which 
may be taken as ciose to the point at which dry wood will char. After this 
stack had been in operation for an hour and a half it was noted that the floor 
under the second floor register was smouldering. This incipient fire was extin- 
guished and did not re-ignite. About an hour later smoke was observed issu- 
ing from the top of the stack, which appeared to come from a lower level, as 
there was no sign of charring at the second floor level. The volume of smoke 
increased rapidly and almost immediately thereafter fire was discovered at 
the first floor level. Figure 5 shows the conditions of panels D and E after 
the test. This photograph shows the deep charring of the stud and the char- 
ring of the wooden lath. Whether the fire started in the lath or the stud is 
impossible to say, but that it did not spread more rapidly was almost certainly 
due to the limited air supply. 

In panels G and H, where double wall stacks were installed in uninsulated 
and unlined wood lath partition, there was no actual fire, although the wood 
reached a temperature of 350° F. or higher. It is probable that only the 
limited air supply prevented actual fire, for after the test one of the studs was 
found deeply charred. 

All of these tests were continued fora long enough time to reach a con- 
stant maximum temperature which involved a time up to one or two hours. 
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Fig. 5. Stacks D and E after Test No. 1. Note charring, particularly near 
the bottom of the stud between the two panels. Wood lath, wood stud, partition 
construction was ignited in two places during this test. 

The tests were not continued for long periods to determine the possible effect 
of lower temperature ignitions of wood after long continued exposure, as it 
was not considered practicable or necessary to do so. The high temperatures 
reached at some points, even where there was no fire during the period of the 
test, were considered significant of the danger involved. 

In addition to the tests of the wall stacks referred to above, similar tests 
were made with the floor and baseboard registers. The separate operation of 
the baseboard register of panel I resulted in the dangerous temperature of 
422° F. A part of the stud smoked considerably. No actual fire occurred 
during the period of the test, probably due to lack of sufficient air circulation. 

Series 1, Part 3. All stacks open, using a fan at air intake of furnace to 
force the air through the furnace. The results of this test as far as the fire 
hazard was concerned were not appreciably different from the results of 
Part 1 where all stacks were open, but with a natural air supply. While the 
maximum temperature of the wood at most points was under 200° F., this 








376 WARM AIR DUCT FIRE HAZARD EXPERIMENTS, 


was exceeded at several thermocouples and a maximum of 270° F. was 
reached at thermocouple 16 at the bottom of panel E (uninsulated unlined 
wood lath). 

Series 2. In this test the oil burner was adjusted to burn 22 Ibs. (3.17 
gallons) of oil per hour, corresponding to a fuel rate of approximately 12 Ibs. 
per square foot of grate area per hour. This series of tests was divided into 
three parts. The furnace was moved during these tests, being operated at 
distances of five and seven feet from the partition. The purpose was to show 
the influence of distance of furnace and length of leader upon the tempera- 
ture. No appreciable differences in temperature were noted, showing that the 
hazard is primarily due to the air temperatures in the ducts, and that ‘it is 
not materially influenced at these distances by radiated heat from the furnace 
itself. Nowhere during the operation of these tests did the temperature of the 
wood surfaces reach the point of 350° F. and after the tests no discoloration 
of the wood was noted at any place. 

Series 3. This was a repetition of Series 2, except that the stacks were 
installed in a different order in order to determine the effects of variation of 
arrangement. No dangerous temperatures were developed at any point during 


this test. 
Conclusions. 


The principal conclusion to be drawn from the tests is that definite struc- 
tural precautions should be used in warm air heating installations. The tests 
show conclusively that single wall stacks and boots insulated with one layer 
of 10 lb. asbestos paper with metal lath construction and with all adjacent 
surfaces of joists and studs protected by galvanized sheet lining are perfectly 
safe under any condition of operation provided there are clearances of 5/16 
in. or more. 

Double wall stacks cannot be considered to be safe unless metal lath 
construction is used with minimum clearances of 5/16 in. 

Floor registers which are connected directly to vertical leader pipes do 
not appear from the test to be dangerous even when a border is not used, but 
in case the floor register is supplied from a horizontal run of stack which 
makes a sharp turn at the register there is a fire hazard unless a border 
is used. 

The above conclusions, while based on tests using oil fuel, in the opinion 
of the author show the need for strict precautions irrespective of the fuel for 
which the furnace is designed. 
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Palace Theatre Fire, New York. 


Report by New York Board of Fire Underwriters, 
(Member N.F.P.A.). 


The fire which occurred on February 17, 1932 in the Palace Theatre at 
Broadway and 47th Street, New York City, during the evening performance, 
emphasized the hazards incident to the use of highly flammable scenery and 
inferior electrical equipment. It demonstrated the effectiveness of automatic 
sprinkler equipment and automatic stage ventilation. Ample exit facilities 
and a well-trained theatre personnel were important factors in the evacuation 
of the audience without panic or serious difficulty. 


Construction and Exit Facilities. 

The Palace Theatre building was erected in 1913 and was of fire-resistive 
construction throughout. It consisted of two sections, one occupied by a 
restaurant and offices, and the other by a theatre. The theatre had seating 
capacity for approximately 1800 people and particular care had been exer- 
cised in its design with respect to exit facilities. Exits were at least five feet 
in width in the clear, opened outward and were provided with panic type 
latches. Stairs and aisles were of ample size. The exits from the different 
sections of the theatre were as follows: 

Orchestra, including orchestra boxes. (Seating capacity 813.) 

Six exits direct to West 47th Street. 

Four exits to private alley in south side, in turn leading to West 
47th Street. 

. Main exit to Broadway through entrance. 

First Balcony, including boxes and loges. (Seating capacity 593.) 

Two exits each on north and south sides direct to outside fire escapes 
leading to West 47th Street and private alley. 

Two exits from center to rear of balcony or foyer, from which stairs 
at the north and south sides of the building and one center 
stairway led to the first floor level and exits. 

Second Balcony, including boxes. (Seating capacity 339.) 

Two exits each on north and south sides of the building led directly 
to outside fire escapes and two stairways led to first floor. 

The construction and exit facilities of the theatre undoubtedly were fac- 
tors in preventing serious panic conditions. 

Fire Protection. 

Automatic sprinklers were provided in the stage section supplied by a 
12,000-gallon gravity tank. A secondary supply was available through two 
fire department connections. In addition to the sprinklers there was a stand- 
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Floor plan of Palace Theatre, New York, showing ample exit facilities from 
all sections of building. These were important factors in the prompt evacuation 
of the auditorium when fire occurred on the stage section. 


pipe system consisting of 4-inch risers on each side of the stage and audi- 
torium to which 24-inch linen hose was attached. The standpipe system was 
supplied by a fire pump taking suction from a 4000-gallon tank in the base- 
ment supplied through a city water main connection. The standpipe could 
also be supplied through fire department connections on the street. The usual 
first aid equipment of soda-acid extinguishers and water pails and casks was 
also provided. 
Story of the Fire. 

The 1800 seats in the theatre were all taken and there were about 200 
“standees” in the rear of the orchestra when the fire occurred at 10:15 P.m. 
A popular singer had just finished her turn and was taking a final curtain call 
before the intermission when a bridge lamp used on the stage was knocked 
over, the resulting short circuit setting fire to the shade and a combustible 
curtain. This was soon in flames and the fire spread to other scenery, drops 
and fixtures on the stage. 

Although the stage crew acted promptly there appears to have been some 
delay in lowering the asbestos curtain. This delay was sufficient to permit the 
fire to ignite the valance curtain, hung at the top of the proscenium arch on 
the auditorium side of the asbestos curtain. Burning portions of the valance 
curtain fell into the musicians’ pit and upon the first three rows of orchestra 
seats, damaging them to some extent. Except for this damage and the com- 





PALACE THEATRE FIRE, NEW YORK. 


International. 

View of orchestra section of Palace Theatre immediately after the fire. 
Damage to the first three rows of seats may be noted in the foreground. The 
asbestos curtain was damaged due to the unequal air pressures to which it was 
subjected and by the operations of the fire department. 


plete destruction of the valance curtain, the lowering of the asbestos curtain 


confined the fire to the stage section and allowed the audience to leave with- 
out serious difficulty. 

It is said that the entire audience vacated the theatre by means of the 
various exits and fire escapes within three minutes and with reasonable 
calmness. A certain amount of excitement was prevalent, however, for hats, 
coats, handbags and even shoes were left behind, and five persons were more 
or less injured in the rush to leave the building. 

In the meantime, approximately seventy-five heads of the automatic 
sprinkler system in the stage section operated and, except for small areas not 
in direct line of the sprinklers, completely extinguished the fire. The stage 
vent also operated, drawing the heat and smoke upward and out of the 
building. 

Damage. 

Fires of this character spread with great rapidity and often extend 
throughout the stage before the sprinkler system can operate. In this case 
most of the drops, scenery and other equipment were consumed, and what 
remained was thoroughly wet down by the operation of the sprinklers. There 
was also damage by fire to the first three rows of orchestra seats, the front 
edging of the stage flooring and to the musicians’ pit. 

The asbestos curtain was badly damaged by being torn, probably due 
to the unequal air pressure to which it was subjected, first by the draft on the 
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stage side and then by the sudden opening of all the exits on the auditorium 
side. A certain amount of damage to the asbestos curtain was also caused by 


the operations of the fire department. 
Temporary repairs were quickly made and the matinee performance was 


presented the following day. 
Conclusions. 


This fire can be directly attributed to the existence of flammable mate- 
rial upon the stage of the theatre contrary to the provisions of the Building 


Code, which provides for fire-resistant treatment of all combustible material. 
It is evident that the scenery and fittings on the stage were not so treated. 
The bridge lamp that was apparently responsible for the origin of the fire 
appears to have been of an inferior type electrically. This lamp was not part 
of the regular theatre equipment, but was the property of one of the acts. 
Extreme care should be exercised in respect to such equipment brought in 
from outside. 

The evacuation of the theatre by the audience with a minimum of con- 
fusion indicates the value of public education with respect to action in event 
of fire, the adequacy of the exit facilities of the buildings and the proper train- 
ing of the theatre personnel. 

The partial failure of the asbestos curtain again demonstrates the un- 
reliability of the flexible fabric type and the desirability of using a curtain 
that has a rigid framework of steel. 

It was most fortunate that the asbestos curtain was lowered, even though 
somewhat delayed; that the stage vent opened; and that through the success- 
ful operation of the automatic sprinkler system the fire was checked until the 
arrival of the fire department. Under other conditions the results might have 
been far more serious. 

Although the theatre was opened to the public again on the following 
day, it is reported that the attendance was considerably below normal. Fear 
instilled in the public seems to be responsible for such lowered attendance 
and should serve forcefully to impress theatre managements with the fact 
that a fire loss, even of minor proportions, is bound to react on the minds of 
the audience in a manner which will be reflected in the attendance. 
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Flour Dust Explosion in Omaha. 
By C. W. Gustafson, Chief Engineer, 
Mutual Fire Prevention Bureau. (Member N.F.P.A.). 
An explosion of flour dust followed by fire caused the death of one man, 
the injury of seven others, and considerable property damage at the flour mill 
of the Nebraska Consolidated Mills Company, Omaha, Nebraska, on Decem- 


ber 18, 1931. The cause was definitely determined as being the breaking of 
an unprotected portable lamp in a flour bin. The buildings were equipped 
with automatic sprinklers, but so much of the piping was ruined by the 
explosion that the sprinkler system was of no importance in the extinguish- 
ment of the fire. 


vd 


Two views of the Nebraska Consolidated Mills plant, showing the burning 
plant shortly after the explosion, and the total destruction of the two-story 
frame iron-clad packing department in which the explosion occurred. 


The packing section where the explosion and fire originated was a two- 
story and basement frame iron-clad metal roof structure which contained the 
flour packing machinery. Extending upwards above each of the four packers 
were sheet metal bins into which flour was spouted from the mill building. 
These tanks were enclosed in a frame iron-clad pent house or roof structure 
with a low height story over the tanks. The tanks were floored over by a 
wood floor. Attached to this packing building on the south was a four-story 
and basement brick, open joisted mill building and a four-story brick and 
frame boiler room and laboratory. The main grain storage elevators and 
tanks were detached from the milling plant and were not involved in the loss 
to any great extent. 
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Interior view of packing department, indicative of the explosive qualities of 
flour dust. Note how the roof and walls were completely blown out. 





All of the combustible buildings were equipped with automatic sprinklers 
served by a connection to the city water mains. Flow tests previously made 
indicated a pressure of 107 pounds with 750 gallons flow, which is regarded 
as exceptionally good. The sprinkler installation was controlled by two dry 
pipe valves, one of which served both the packing building and the boiler 
room and laboratory. There was a standard standpipe and hose installation 
in the mill building proper, and a full complement of water barrels and 
buckets throughout. 

Story of the Fire. 

During the early afternoon of the 18th, a clerk making a check of stock 
on hand went to the top of the flour bins in the packing department to deter- 
mine what quantity of flour remained in the bins. To enable himself to see 
the interior of the bin, he lowered an electric light on an extension cord 
down into the bin. The light bulb was not guarded, and in some way it was 
broken, probably from swinging against the sides of the bin. Immediately 
there was a terrific explosion followed closely by a second. The clerk was 
blown upwards and on to the roof of the adjoining mill building, his clothing 
blazing. He was rescued by firemen but was so badly burned that he died in 
the hospital twelve hours later. Seven other employees were injured, several 
of whom were buried under the débris. One man was blown out into the 
street but fortunately was not seriously injured. 

The walls and roof of the packing building were forced out by the explo- 
sion. Burning lumber was thrown on to the roof of the mill building, starting 
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fires there which communicated to the 
top floor with considerable damage. 
Neighbors report that the blast rocked 
their houses to their foundations. The 
packing building was almost a com- 
plete wreck. 

The explosion ruptured consider- 
able sprinkler piping in the packing 
building, including the four-inch main 
feeder. This caused such a heavy drain ~- - - 
on the supply that the lines in the The remains of the cord, socket and 
third and fourth floors of the mill did 1@™P» Showing a fragment of the 


: lamp still in the socket and no evi- 
not receive water and consequently dence of a guard ever having been at- 


the heads which opened in these areas peg ae Be ig ig 

were of no benefit. itself unsafe for use with portable 
The fire department extinguished Sages Sie Saeky Santee, 

the fire, using nine hose streams from three 1000-gallon pumpers. The fire 

in the mill was confined to the roof and top floor, although water damage on 

the other floors was of course heavy. The iron-clad section was practically a 


total loss. 


Conclusions. 

This explosion and fire again proves conclusively that flour dust in 
suspension and mixed with air in proper proportions constitutes a perfect 
set-up for a terrific explosion. All that is needed is a tiny flash or spark to 
ignite the mixture. In this case the flash from the breaking of an electric 
lamp was sufficient to cause destruction. The portable cord assembly which 
caused this explosion was recovered from the ruins, and although the cord 
was found to be somewhat burned, the remains show an ordinary key type 
brass shell socket in which there was still a fragment of the lamp. There 
was no evidence of a guard ever having been attached. The cord itself was 
of the proper kind. 

This accident further illustrates the need for properly guarding all 
electric lights in dusty locations, but more especially portable lights. Article 
32 of the National Electrical Code recommends that sufficient general illu- 
mination by fixed lighting units be provided to eliminate the need for portable 
lamps but requires specifically that, when portable lamps are necessary, 
they be enclosed in dust-tight globes properly protected by substantial metal 
or other approved types of guards to prevent breakage. Sockets for portable 
lamps are required to be of the moulded composition or metal-jacketed 
porcelain, keyless type. 
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Explosion in Acme-Evans Elevator, Indianapolis. 


By R. D. McDaniel, 
(Member N.F.P.A.). 


On Wednesday, December 16, 1931, a fire, accompanied by an explosion 
of grain dust, occurred in the receiving elevator of the Acme-Evans Company 
in Indianapolis, resulting in the total destruction of the building and its con- 
tents. The building was a wooden structure covered with sheet metal and 
built about forty years ago. It had a capacity of 100,000 bushels and was of 
cribbed construction with working space under all bins and a full basement. 
It was used as a receiving and storage unit in connection with two fire- 
resistive milling units located near by, and was connected thereto with under- 
ground screw conveyors. A large two-story frame cupola surmounted the 
main structure. 

The building was protected by an automatic fire alarm system with 
annunciator and signal in the superintendent’s office and with direct connec- 
tion to a central supervisory station. On account of the age of the building 
the management, as a measure of safety, had restricted the loading to approxi- 
mately fifty per cent of capacity. The building was maintained in good con- 
dition and housekeeping conditions were satisfactory. 


Story of the Fire. 

The first knowledge of the fire was through the operation of the auto- 
matic fire alarm system shortly before eleven o’clock in the morning. For 
some unexplained reason the annunciator failed to indicate the location of the 
source of the alarm, but the superintendent proceeded at once to the elevator, 
it being to his mind the most probable location. He found flames shooting 
upward through the “up” leg of the wooden elevator stand, which was in 
operation at the time. Almost immediately the fire burst from its confine- 
ment and shot up the well or open vertical shaft which extended from the 
working floor to the top of the elevator. 

At about the same time the weigher at work in the cupola discovered that 
he was cut off from below by flames. Seizing a rope, which he had placed 
there some three years before for this very purpose, he lowered it through a 
window and slid to safety. Not three minutes later an explosion, presumably 
of grain dust that either was already in suspension or had been stirred up by 
the fire and mixed with unburned gases from the combustion, blew the cupola 
entirely off the main structure. 

Records in the automatic fire alarm central station show that the alarm 
was received there at 10:46 a.M. and was transmitted direct to the fire depart- 
ment. The fire department records show that an alarm was also received at 
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Ernest P. Maier. 

Shortly after the start of the fire in the Acme-Evans Elevator an explosion, 
presumably of grain dust in suspension or stirred up by the fire, occurred which 
blew the cupola off the main structure and facilitated the spread of the fire 
throughout the building. 

10:47 A.M. from a street box located near the plant. The fire department 
responded with five pumper companies, two truck companies, one water tower 
and one squad company. A second alarm was transmitted at 10:51 A.m., 
bringing four additional pumper companies, two truck companies and one 
squad company. 

The building was not readily accessible, which caused some delay in 
getting water on the fire. Of first consideration was the protection of near-by 
fire-resistive storage units, including the recently finished receiving elevator, 
toward which the heat was directed by a light breeze. For an hour and 
twenty minutes the water tower effectively provided a screen in front of this 
building so that, although not over fifty feet from the burning structure, it 
suffered no damage whatever. Another line sprayed a battery. of concrete 
grain tanks, while the rest of the streams were directed on the burning build- 
ing. It was obvious that the fire would simply have to be drowned out. 

Due to the fact that but few of the bins were over half full, the fire 
quickly spread, with the assistance of the explosion, down inside the bins 
where it was very difficult to reach. With the deluge of water that was poured 
into it, the fire was brought under control within about two hours, but it 
was by no means extinguished. Pumper companies Nos. 6 and 7 pumped 
continuously for over thirty-three hours and the fire was not officially out 
until 10:14 a.m. on December 18, 1931. In fact pockets of fire were found 
while removing the grain pile as much as a month afterwards. 
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Ernest P. Maier. 
The building where the fire started was not accessible, but firemen used 
every vantage point to direct their streams and to protect exposures. 


Newspaper reports stated that there were several serious injuries to fire- 
men. O:.~ fireman was injured painfully but not seriously and several others 
were more or less bruised when a three-inch line got away from them. 

Equipment used by the fire department included 350 feet of 14-inch hose, 
9900 feet of 24-inch hose, 900 feet of 3-inch hose, eight pumper streams, one 
water tower, two deck nozzles and three deluge sets. The working time was 
255 minutes and pumping time 119 hours and 21 minutes. Water supplies 
were adequate as the district is served by a 22-inch main lately provided by 
the Indianapolis Water Company primarily for fire protection purposes. 


Cause and Loss. 

It was not until about February 1, when removal of the grain and débris 
made access to the basement possible, that the exact cause of the fire was 
determined. One of the bronze bearings on the elevator boot had worn to 
such an extent that the boot pulley had become out of alignment and was 
rubbing the side of the metal boot. Beyond question, the friction produced 
in this manner caused the fire. The bearing itself showed no evidence of 
heating. A suction fan in the cupola of the elevator is believed to have been 
a factor in the rapid spread of the fire, as this fan was drawing dust from the 
elevator leg, thereby creating an upward current of air from the boot. 

The insured building loss was $46,000, the value being somewhat in 
excess of that amount. The total stock loss was $32,000. Normally with 
such a quantity of grain, considerable salvage might have been expected, but 
none was recovered. The fact that the grain was in twenty-six different bins, 
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all of which burned through resulting in both a fire damage and a mixing of 
the several different kinds of grain stored, the damage caused by continuous 
soaking to which it was necessarily subjected, difficulty of removal, and last 
but not least, the condition of the grain market, made profitable disposition 
of the salvage impossible. 


Kansas City Grain Elevator Fire. 


Report by Missouri Inspection Bureau, 
(Member N.F.P.A.). 


On February 18, 1932, a fire occurred in the “Kansas-Missouri Elevator” 
in Kansas City, Missouri. The fire was discovered at 1:45 A.M. and was fol- 
lowed about a half hour later by a dust explosion which injured twelve fire- 
men, two so badly that they died. The fire resulted in a total loss to the 
building of origin and severe damage to surrounding structures. 

The property involved in the fire was a terminal grain elevator of about 
5,000,000 bushels capacity. The old elevator was of frame iron-clad construc- 
tion, while the new elevator, grain tanks and major auxiliary buildings were 
of fire-resistive construction. The tanks were connected with the elevators by 
bridges of incombustible construction and tunnels of fire-resistive construction 
housing conveyor belts. Openings to these passages were unprotected. 

The old elevator contained wood cribbed bins, elevator legs with steel 
boots, cleaning and clipping machines, garners and scales. Dust handling 
facilities consisted of connections to all clippers and cleaners, and an adequate 
distribution of floor sweeps. No positive ventilation was provided on garners, 
scales, heads, or boots, but elevator heads were equipped with vents to outside. 

The plant was patrolled by two watchmen under supervisory service. 
Water barrels and pails were well distributed throughout the old elevator. 
Both elevators were equipped with standpipes having 50 feet of 24-in. hose 
on each floor. Standpipes were fed by individual fire pumps having adequate 
sources of water supply. The pumps also supplied yard hydrants each of 
which was equipped with 100 feet of 24-in. hose. 

Story of the Fire. 

The plant was shut down at 3:30 p.m. the day preceding the fire and 
no one was known to be in the plant from that time until the time of the fire 
other than the two watchmen. No unusual conditions were noted by the 
watchmen on their rounds made upstairs at eleven o’clock and downstairs at 
twelve o’clock. At about 1:40 a.m. the upstairs watchman left the engine 
room to make his two o’clock round. On reaching the bin floor of the old 
elevator a few minutes later he saw fire near one of the legs. He immediately 
returned to the engine room and told the other watchman to turn in an alarm. 
This alarm was received at the supervisory office at 1:47 A.M. 
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Kansas City Post-Journal. 
Ruins of the Kansas-Missouri elevator at Kansas City, Mo. A hose stream 


applied to a fire in the elevator leg stirred up dust which exploded, wrecked the 
building, killed two firemen and severely injured ten others. 


Fire alarm headquarters’ records indicate the receipt of an alarm from 
the supervisory office at 1:50 a.m. Some delay in reaching the fire resulted 
from the fact that the companies were directed by the fire alarm operator to 
Nicholson and Topping Avenues without mention of the name of the plant, 
although this is known to have been available. This plant is isolated and in 
a sparsely populated district, and the road junction mentioned, while nearest 
the plant, is at a distance of approximately one mile from the plant proper. 
Pumper Company No. 20 thus passed within one-quarter mile of the plant 
and proceeded three-quarters mile beyond. When all companies had assembled , 
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at the point to which they were directed, a telephone call was put in to head- 
quarters for a more definite location. They then proceeded to the fire. 

In the meantime the watchmen returned to the bin floor and threw water 
on the visible fire, which was readily extinguished. They then noticed that 
smoke was coming through the floor beneath them, and upon opening trap 
doors found that the underside of the floor and supporting beams over the 
bins were afire. One of the watchmen went back to the engine room and 
started the fire pump, after which he went out to meet the firemen. 

On their arrival, the district chief and fourteen firemen followed the 
watchman to the bin floor. Some confusion and delay apparently occurred 
at this point in obtaining fire department hose, but eventually a line was 
stretched from the standpipe only to discover that there was no water. There- 
upon the watchmen and two firemen, followed shortly by the district chief, 
went down to the engine room to investigate. This investigation revealed the 
fact that although the pump was operating, the valve controlling the water 
supply (which was shut off in winter to prevent freezing) had not been 
opened. This condition was at once remedied. 

In the meantime the plant superintendent and assistant superintendent 
had arrived and, seeing fire at an elevator boot, proceeded to lay out plant 
hose from first floor standpipe. Having laid out this hose and finding no 
pressure, they left and went to the plant office. Very soon thereafter a fire 
department officer, seeing this hose running wild on the floor, as it had since 
been charged with water, picked it up and directed the stream into the 
elevator boot. 

An explosion followed immediately and was propagated up the elevator 
leg, involving the entire building in flames and trapping the twelve firemen 
left on the bin floor. Eleven of these men made their way out, but were so 
badly burned and injured as to require hospitalization. The remains of the 
twelfth were taken from the ruins five days later. One of those taken to the 
hospital later died, bringing the loss of life to two. 

All first alarm companies were thus rendered inoperative for other than 
aid to their comrades, and a call for additional companies was made at 
2:24 a.M. By the time they had gotten into service, however, the fire in the 
old elevator was beyond control. The fire virtually burned itself out, its force 
being spent against fire-resistive structures surrounding it, all of which suf- 


fered heavy damage. 
Cause and Loss. 


The cause of the fire is not known. Most probable causes include sparks 
from a passing locomotive or friction in the elevator leg causing a slow smoul- 
dering fire which eventually broke forth beneath the floor. It is possible that 
smoke from such a fire could have been dissipated through the vent in the top 
of the elevator leg and therefore might not have been noticed by the watch- 
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men in their previous rounds. The explosion which followed the operation of 
a hose stream in the elevator leg clearly demonstrates the danger of directing 
hose streams into locations of heavy dust accumulations. 

The old elevator in which the fire originated was completely destroyed. 
The east wall of the new elevator and windows in north and south walls 
suffered a heavy damage due to the intense heat. Machinery and equipment 
in the first floor was practically a total loss, as was the case with the steel 
elevator legs from bottom to top. Four of the six conveyor galleries to the 
grain tanks dropped to the ground, and about ten of the south row of tanks 
and expansion bins were damaged by heat and falling galleries. There was 
also considerable damage to the engine and boiler house, and to the dryer 
house adjoining the old elevator. Damage to grain has not yet been deter- 
mined, although it is estimated that 400,000 bushels were subject to direct 
fire damage and an undetermined quantity subject to possible smoke damage. 
The loss, exclusive of the grain loss, is estimated at more than $500,000. 


Oil Tanker "Bidwell" Fire. 


On February 4, 1932, at 12:20 A.m., an explosion occurred on the Sun 
Oil Company owned and operated tanker Bidwell while the ship was moored 
at the pier of the Sinclair Refining Company, Marcus Hook, Pa. This dis- 
aster resulted in the death of 18 persons and caused considerable property 
damage. Four main cargo tanks, both port and starboard, the pumproom and 
the midship section were damaged by the explosion and resultant fire. 


Story of the Fire. 

A cargo, consisting of approximately 75,000 barrels of crude petroleum 
from Texas, had been discharged and the tanks were being steamed and gas 
freed for shipyard work. The tanks involved in the explosion had been 
steamed for several hours and were being hosed down from the deck and 
stripped at the same time, preparatory to another steaming, when the explo- 
sion occurred in the midship section under the deckhouse. 

The force of the explosion was so violent that out of twenty people who 
were in the midship section of the vessel only two escaped, these two being in 
bed, which no doubt served to lessen the effect of the shock. They jumped 
overboard and were subsequently rescued. 

There were three separate and distinct explosions, the first doing prac- 
tically all of the damage, blowing out the side of the vessel and involving 
numbers 1, 2, 3 and 4 tanks, port and starboard, and the pumproom. Ap- 
proximately four minutes after the initial explosion, a second explosion in 


This report has been furnished by C. E. Townsend (Member N.F.P.A.), Manager 
Insurance Department, Sun Oil Co., Philadelphia, Pa. 
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ar ee “Bidwell” after the explosion which ripped the ship asunder 

amidships. Of twenty persons who were in the midship section only two escaped. 
No. 4 tank and the pumproom occurred, and about fifteen minutes later an 
explosion occurred in No. 5 summer tank which did not do any considerable 
amount of damage. Fire immediately followed, which was confined to that 
portion of the ship involved in the original explosion. 

The ship was badly damaged. The entire port side was torn open by the 
force of the explosion from the upper deck to a point below the water line. 
The deck itself, forward of amidships, was bent upward and folded back like 
a sheet of paper. The bridge was charred and burned, and the captain’s and 
crew’s quarters were completely burned out. 

There were eight men engaged in cleaning the tanks; four of these were 
forward of the midship section. These four men were lost. The four aft of 
the midship section and all of the crew who were in the after end of the ship 
escaped either by lowering a life boat or jumping overboard. 

A careful investigation disclosed that standard rules and procedures were 
being followed. Hosing was being done from the deck and every precaution- 
ary measure was taken. The most plausible explanation is that the steaming 
operation did not remove all of the gas, a very explosive mixture must have 
been present, and static electricity was generated by the rapid condensation of 
steam in the tanks due to hosing down with cold water. 

The company was completely exonerated by the U. S. Steamboat Inspec- 
tion Service for being responsible in any way, but a tragic emphasis has been 
placed upon the importance of operating tankers in a manner that would 
guarantee that explosive mixtures could never exist in the tanks at any time. 
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Maben, W. Va., Lumber Mill Fire. 


Report by West Virginia Inspection Bureau, 
(Member N.F.P.A.). 


At about 8:00 p.m. on December 4, 1931, a fire started in the sprinklered 
frame sawmill of the W. M. Ritter Lumber Company at Maben, West Virginia. 
It spread rapidly, resulting in the complete destruction of the sawmill, engine 
room, supply house, lath yard and a large portion of the connecting “docks.” 
Automatic sprinkler equipment operated, but large areas, partly open con- 
struction, and a high wind permitted the fire to gain considerable headway 
before the sprinklers opened, and they were entirely ineffective. 

Description of Property Involved. 

The property involved in the fire was one of nine lumber mills operated 
by the company in various parts of the South. It was located along the bank 
of a small river at the foot of a mountain. It consisted of two major manu- 
facturing units, a sawmill and a planing mill, together with connecting docks, 
dry kilns, lumber storage yards and a lath yard. 

The sawmill which was involved in the fire was of two and part three- 
story frame construction with heavy wood members. The walls were partly 
open. The roof covering, as on all the other buildings of the plant, was of 
fire-resistive material. The engine room, which adjoined and communicated 
with the sawmill, was an ordinary frame iron-clad structure. The boiler 
house of brick with a metal roof was practically incombustible. All communi- 
cating openings between buildings and all vertical openings were unprotected. 
A frame supply house and a small lath and dimension yard adjoined the saw- 
mill on the hillside to the south. These were totally destroyed by the fire. 
The main lumber yard, containing about twelve million feet of lumber, was 
across the creek about 200 feet to the north of the manufacturing plant. This 
yard and the planing mill east of the sawmill were not involved in the fire. 

Connecting the various units of the plant were a series of wooden trestles 
known as docks. These docks were of heavy timber construction and were 
provided with tracks by means of which lumber was conveyed on cars or 
trucks from the sawmill to other manufacturing units and to the lumber 
yards. The purpose of these docks was to offset the inequalities of the natural 
slope of the valley and provide level means of communication from one section 
of the plant to another. 


Fire Protection. 

The fire hazards of this plant were usual to this class of occupancy and 
were, on the whole, rather well safeguarded. The management is vitally inter- 
ested in fire protection at all of its plants and the general care and main- 
tenance of this mill was excellent. An adequate supply of water casks and 
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pails was maintained and distributed throughout the entire manufacturing 
group and lumber yards. Standard watchman service was maintained, with an 
excellent record. A private yard hydrant system was available with employees 
fairly well trained in methods of fire fighting. A number of standpipes, 
equipped with hose and connected to the sprinkler feed mains, were provided 
in the sawmill building, but these were shut off at the time of the fire, due to 
cold weather. No public protection was available. 

Both of the manufacturing groups and adjacent buildings were protected 
by a dry pipe system of automatic sprinklers having two sources of supply. 
The primary supply consisted of three 25,000-gallon tanks located on the 
hillside about 185 feet above the grade of the mill. Each tank discharged 
through a 6-in. pipe to an 8-in. underground main supplying sprinklers and 
yard hydrants. As a secondary supply a 750-gallon per minute fire pump 
was located in a fire-resistive pump house, taking suction from the log pond 
and from a 100,000-gallon reservoir fed by wells, with an 8-in. discharge to 
sprinkler mains. Steam pressure was maintained at the pump 24 hours per 
day. The sprinkler system was well installed and under excellent supervision, 
and it was thought by those familiar with the plant that under ordinary con- 
ditions any fire originating within protected areas should be controlled if not 
entirely extinguished. 

The water supply to the sprinklers in the sawmill group was controlled 
through three dry-pipe valves. Two of these valves controlled 400 sprinkler 
heads each and the third controlled 100 heads, making a total of 900 heads 
in this building. The twe valves controlling the greater number of heads 
operated satisfactorily during the fire, the third failed to open, probably due 
to the low water pressure at the time it was tripped. 

Story of the Fire. 

The mill had been in operation the day of the fire, shutting down at 
5:00 p.m. The mill foreman, as usual, inspected the mill before leaving and 
turned out all the lights, which were controlled from a terminal box at the 
top of the stairs from the first floor of the mill. It was a standing order to do 
this and special care was always taken when weather conditions were such as 
to invite a rapid spread of fire. The watchman also had orders to exercise 
exceptional vigilance at such times and, according to his statement, he made 
a complete tour of the mill and examined all sections carefully, including 
those not covered in his regular route. According to the record of his clock 
he made Station No. 12, located on the first floor of the sawmill near the 
origin of the fire, at 8:10 p.m. His clock, however, was about fifteen minutes 
faster than the watches of the boiler room crew. He had returned to the com- 
missary when the fire whistle was blown. 

At about 8:05 p.m. the two night firemen, who were in the boiler room, 
noticed flames shooting up from the first floor of the mill past the fuel con- 
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Looking across ruins of sawmill, showing point of origin of fire and location 
of dry valves Nos. 1 and 2. Note unprotected openings to boiler house. 


veyor opening in the brick wall of the boiler house. One of them immediately 
procured a small hose and attempted to extinguish the fire, but could not 


reach the seat of the flames. The heat forced him to give up and leave by 
way of the engine room. 

Meanwhile the other fireman reached the whistle cord which was near 
the rope drive to the mill and pulled the whistle. He was driven away from 
this point by flames and smoke coming in through the wall opening between 
the mill and engine room. He ran into the pump house which communicates 
with the engine room. This room was full of smoke and it was several minutes 
before he could reach the fire pump. He started the pump, which ran until 
the first floor of the mill collapsed, breaking a 4-in. steam line feeding the dry 
kilns. This reduced the steam pressure to such a point that the pump did 
not operate. 

By the time the fire pump had been started, help was arriving from the 
camp approximately a quarter of a mile away. Hose lines were stretched from 
yard hydrants and six fairly effective streams were put into operation, but 
due to the rapid spread of the fire and the intense heat it was impossible to 
enter the mill, and the hose streams could not reach the seat of the fire. 
Within about fifteen minutes after the arrival of help from the camp it was 
necessary to abandon two of the nearest hydrants, which by this time were of 
but little value due to the breakage of several large overhead sprinkler mains 
within the mill. This so reduced the water pressure that hose streams would 
have been ineffective even if the fire could have been closely approached. 








396 MABEN, W. VA., LUMBER MILL FIRE. 





Looking south from high dock to lumber yard, showing where fire was 
stopped. Lath and dimension yard was completely destroyed. 


A locomotive owned by the Virginian Railway and equipped with a 100- 
gallon per minute injector pump and a 9000-gallon tank was dispatched from 
Elmore Yards, about eight miles away, and arrived about 8:30 p.m. This 
engine was run up on the track alongside of the Bill Oak dock and effective 
work was done in preventing the fire from progressing beyond this point. 

Practically the entire male population of the camp was distributed 
throughout the lumber yard, planing mill and camp in order to extinguish the 
myriad of sparks arising from the burning mill. After it was apparent that 
sprinkler equipment was ineffective, an attempt was made to shut off the post 
indicator valves so that water might be conserved for hose lines. Due to their 
proximity to the burning building this was impossible, and the large risers, 
after being broken by falling floors and machinery, continued to waste water 
until the tanks were drained. 

Several sections of the docks connecting the mill with the lumber yard 
and planing mill were dynamited to prevent further spread of the fire, and 
barrels and buckets in the yard and elsewhere were used to good adavantage 
in extinguishing flying sparks. The supply house and lath yard adjacent to 
the mill were ignited and destroyed when the wind veered toward the south, 
but the change in wind direction at the same time facilitated the protection 
of the large lumber yard and planing mill on the north and east. 

It is interesting to note that notwithstanding the large unprotected com- 
munications between the partially incombustible boiler house and burned 
sections, the boiler house was but little damaged, and by 5:30 a.m., December 
5, boilers had been fired up and pumps started. By 8:30 a.m. the three 
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25,000-gallon gravity tanks were again full, placing the planing mill and the 
remainder of the plant under protection. 
Cause of the Fire. 

The exact cause of the fire could not be determined. The fire started on 
the first floor of the sawmill, somewhere near the fuel conveyor which runs 
over the top of the boilers. The probability seems to be that a sudden eddy of 
wind caused a back draft at the boiler nearest the wall opening, blowing 
particles of burning material into the mill, where they settled on refuse under 
or near the fuel conveyor. 

Another possibility is that the fuel conveyor may have gathered up burn- 
ing refuse from the firing platform and carried it into the mill, where it may 
have lain for some time before bursting into flame. This latter hypothesis is 
less logical, as the conveyor was not running at the time of the fire and the 
mill had been thoroughly inspected after it was shut down. Smoking was 
absolutely prohibited on the premises. 

Reason for Sprinkler Failure. 

A remarkable feature of this fire arises from the fact that the sprinklers 
were entirely ineffective in preventing the spread of the fire and were a real 
detriment, after the progress of the fire had ruptured a number of feed lines, 
on account of the wastage of water. The only explanation of their failure 
seems to be that, on account of the rather open condition of the mill, the high 
wind fanned the fire into conflagration proportions and at the same time 
carried the heat away rapidly enough to prevent the sprinklers at the point 
of origin of the fire from operating until a considerable area was involved. 
The two firemen stated they were of the opinion that the sprinklers were in 
operation before any hose streams were directed on the fire. 

The spread of the fire was unusually rapid, considering the heavy con- 
struction of the supporting members. This is explainable if it is borne in mind 
that this mill was erected in 1907 and that all of the wood had been thor- 
oughly dried out during the ensuing 24 years. The high wind can also be 
charged with a large portion of the unsatisfactory results. 

A close examination of all of the dry pipe valves showed that eacl of 
them had tripped and that water had flowed through Nos. 1 and 2, which were 
located on the first floor of the mill and controlled the mill section. Dry pipe 
valve No. 3, located under the floor of the engine room and controlling the 
engine room and boiler house, tripped satisfactorily, but, probably due to the 
extreme low water pressure at the time of operation, the main water seat 
failed to open. Examination following the fire indicated that all moving parts, 
latches and pivots were perfectly free to move as in normal operation. All of 
these valves were tested May 13, 1931, and an examination of the test sheets 
indicates that all were in an operative condition, though somewhat slow. 
Minor repairs and replacements had been suggested and mostly complied with. 
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Loss. 
The sections destroyed included the sawmill, engine room, supply house, 
lath yard, and a large portion of the connecting docks. The loss was approxi- 


mately $88,000. 


Conclusions. 
This fire again demonstrates several principles of fire protection in 
isolated property equipped with automatic sprinklers. 
1. Main controlling valves on sprinkler risers should be readily acces- 


sible under any or all conditions. 
2. Sprinkler protection is always at a disadvantage in a building with 


partly open sides. 

3. Fire pumps should have thoroughly reliable steam supplies if they 
are to be effective. 

4. Boiler houses and power houses should be so effectively cut off that 
attendants may remain to fire boilers and to operate the necessary pumps and 
auxiliary equipment during the progress of the fire, no matter what the 


magnitude. 
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dry valve No. 2 with covers and plates removed, showing 





“At the left: 


tripped condition. Both water and air seats may be seen in this view. At the 
right: dry valve No. 3, showing weight and latch in tripped position, but with 
toggle in place on water seat. Examination showed moving parts to be free to 
act. This valve controlled engine room and was the last one to operate. Water 
pressure was probably too low to open water seat. 
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Home Dry Cleaning Fires. 


Home dry cleaning with gasoline or similar flammable liquids is respon- 
sible for an annual toll of approximately 200 lives and 1000 injuries, accord- 
ing to an estimate by the N.F.P.A. Department of Fire Record. In addition 
to the loss of life and injury, there is a substantial property loss annually 
from this cause, largely to dwellings and their contents. 

The need for dry cleaning has been responsible for the creation of an 
industry producing, in the United States alone, receipts of approximately two 
hundred and fifty million dollars annually. This industry started its career 
on a very hazardous foundation, learning by experience and research to safe- 
guard its hazard until today the loss of life and property in the industry has 
been materially reduced. 

The fire record of home dry cleaning shows that many people apparently 
believe that they can save time and money by doing all or part of their dry 
cleaning at home, using flammable solvents. That this practice is false 
economy is well borne out by the record of fires that follows. It is obviously 
far better to use a non-flammable liquid for minor cleaning operations in the 


home, and to have more extensive work performed by professional cleaners. 


Survey of Home Dry Cleaning. 

Some idea of the prevalence of home dry cleaning with naphtha or 
gasoline may be gained from data taken from three surveys of home fire 
hazards made in widely separated communities during the past few years. 
The first of these was in Rochester, N. Y., where 14,845 homes were surveyed. 
Nine hundred and seventy-seven women reported that they used gasoline for 
cleaning. The second survey was in Omaha, Nebraska, where school children 
reported on home inspection blanks furnished by the fire prevention com- 
mittee of the Chamber of Commerce a total of 6000 homes where gasoline 
was used for home dry cleaning. 

The third survey was made under the auspices of the Missouri State Fire 
Prevention Association as part of a general inspection of fire hazards of a 
number of Missouri towns. It is customary in making these fire hazard inspec- 
tions to enlist the codperation of the school children, and accordingly a home 
inspection blank in the form of questions relating to various home fire hazards 
was furnished each child. Question No. 14 of this blank read, ““Do you ever 
keep or use gasoline in or about the house? If so, for what purpose?” 

Experience has shown that the children are usually accurate in their 
reports on home conditions, and the replies to this question are, therefore, of 
more than passing interest. In Fredericktown, as a result of the work of the 
children, reports on 415 homes were received, and in reply to question No. 14 
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it was found that in 77 homes, or 18.5 per cent of the total, gasoline was used 
for cleaning. In the Lead Belt 2135 reports were received on homes, in 421 
of which, or 19.5 per cent, gasoline was used. Marshall reported that out of 
1096 families, 234 used gasoline for cleaning, a total of 21.3 per cent. In 
Independence 2732 reports were received from families. Out of that number 
17.3 per cent, or 475 families, were cleaning with gasoline. In the complete 
survey, including seven average size towns, a total of 6378 reports were 
turned in. Of these reports, 1207 admitted using gasoline in the home for 
cleaning purposes. This survey may well be taken as a representative cross- 
section of similar conditions anywhere, based as it is upon living conditions 
similar to all communities. 

In view of the extensive use of gasoline for home cleaning purposes, it is 
perhaps surprising that there are not more casualties. The degree of the 
hazard varies with the quantity of flammable liquid and the conditions of use. 
It is probable that in the great majority of cases people recognize the 
danger of using gasoline in the presence of open fires or flames and do not 
deliberately take this risk. But they do not appreciate the vapor hazard, nor 
the fact that the fumes may be fired by such minor sources of ignition as 
static sparks, and obviously fail to realize that the use of flammable liquids 


for home dry cleaning is inherently dangerous, no matter what precautions 
are taken. 


Control of Home Dry Cleaning. 

The regulation of the use of flammable solvents for home dry cleaning 
purposes is difficult, although attempts at such regulation have been made in 
a number of communities. The difficulty arises in the fact that while sales of 
flammable liquids in small quantities may be prohibited, and ordinances pro- 
hibiting the use of flammable cleaning fluids in buildings occupied as dewll- 
ings may be enacted, it is obviously almost impossible to enforce such regula- 
tions. If gasoline is desired for cleaning purposes, and it may not by law be 
purchased at a near-by filling station in small quantities for this purpose, it 
is a simple matter to take it from the tank of the family car. As to the use 
of flammable cleaners in dwellings, this use is seldom apparent until after a 
fire has taken place, and no inspection force is large enough to check such 
use in a community of any size. 

A questionnaire sent by the Executive Office of the N.F.P.A. requesting 
information relative to existing regulations bearing on the sale and use of 
flammable liquids in small quantities for cleaning purposes, brought replies 
from seventy cities. Of these, seventeen reported no regulations whatsoever, 
and the others had regulations of varying degrees of effectiveness. 

A considerable number of cities limit the quantities that may be pur- 
chased (most of them, however, permitting dangerous amounts from a 
potential fire standpoint), and a number require that all flammable liquids in 
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any quantity from one pint up be labeled as dangerous. Two of the most 
interesting replies were from Cleveland, Ohio, and Springfield, Mass. Neither 
of these cities had regulations, but in both the Safety Councils have been 
active in eliminating the sale of flammable liquids for home dry cleaning and 
have the support and codperation of the larger oil companies. 

The solution of the problem appears to be through public education. In 
this work the N.F.P.A. has already played its part through the publication 
and distribution of the folder “It’s Dangerous.” Since its initial publication 
in August, 1926, more than 280,000 copies have been distributed. Among the 
most effective distributions was that by a large oil company, which purchased 
a supply of these leaflets and gave one to every purchaser of gasoline when it 
was thought that the purchase was made for the purpose of dry cleaning. 
The fire marshals of the various states have continually stressed the hazard 
of home dry cleaning, and fire prevention manuals prepared for school and 
general use by fire marshals and state police authorities have stressed the 
potential dangers arising from the use of flammable cleaning fluids. These 
educational activities have doubtless been a material influence in reducing the 
number of casualties from this source. 


Fire Record. 

Statistical data relative to the number of fires or lives lost attributable to 
home dry cleaning are difficult to obtain, due to the varying methods em- 
ployed by state fire marshals and fire chiefs in tabulating fire causes in their 
annual reports. In many instances fires due to the use of flammable liquids 
for home dry cleaning might be classed as “ignition of volatile flammable 
liquids,” thus grouping them with fires due to the ignition of gasoline at a 
filling station or in oil refineries, etc. 

Fairly complete statistics relative to fires attributed to home dry cleaning 
are available for two widely separated cities, St. Louis, Mo., and San Fran- 
cisco, Calif. In the former, during the ten-year period ending April, 1931, 
there were 342 fires from this cause, and it is significant to note that the 
annual number of such fires has increased almost fifty per cent in the past 
five years. No information is available as to the loss of life or injury from 
these fires. The San Francisco Fire Patrol, in its tabulation of fire causes for 
the past ten years, lists the fires due to cleaning with gasoline as follows: 


Source of Ignition 
Lighted gas stove 


nm 
°o 


Friction spark 

Friction spark—washing machine 

Sparks from electric motor 

Gas water heater 

Electric heater, coal stove, lighted match, and electric iron (1 each) 
Not stated (1930 and 1931) 
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Fireman's Fund Record. 


Four children gazing sadly at the remains of the dress that their mother was 
cleaning. The gasoline which she was using flashed into flames, igniting her 
clothing and causing her death. 


There is nothing new to be learned from deaths and injuries due to the 


use of flammable cleaning fluids. The same careless acts and utter disregard 
of reasonable safety precautions continue to take their annual toll of lives and 
property. In spite of repeated warnings, people still continue to clean clothes 
and fabrics in open pans of gasoline in the kitchen or basement laundry, with 
a stove, gas flame or open light near by, or rub fabrics until the static spark 
thus generated ignites the dangerous fumes, too often with fatal results. Most 
householders fail to realize that gasoline vapor is heavier than air and hence 
will travel along the floor or even downward to settle in the basement. Others 
will say that the cleaners they use in their homes are not dangerous, but the 
real character of these cleaners may be masked under artificial coloring or by 
the addition of some other solvent such as ether or benzol. These increase the 
volatility and disguise the odor but by no means eliminate the hazard. 

The following summary compiled from reports on fire with the N.F.P.A. 
Department of Fire Record is presented as a typical record of home dry 
cleaning casualties occurring, for the most part, during the past six years. 
Like other N.F.P.A. fire records, it is not intended as a complete statistical 
record of all the fires that have occurred. The sources of the information are 
largely newspaper accounts which have been verified by N.F.P.A. members, 
and reports of the various State Fire Marshals. 

Analysis of the reports shows that in the majority of cases the casualties 
have been a direct result of the ignorance or careless disregard of the potential 
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hazards presented by the use of flammable cleaning fluids and the neglect of 
the most elementary fire safety precautions. 

It has been found difficult to consolidate the essential data relative to 
home dry cleaning fires into tabular form except in a general way. It has 
appeared more satisfactory for the purpose of analysis to divide the cases 
studied into six groups and present brief summaries of typical fires in 


each group. 
Loss of Life and Injury from Home Dry Cleaning. 
N.F.P.A. Fire Records. 


Source of Ignition No. Fires Killed Injured 
Static or friction spark while cleaning....... 13 6 8 
Gas stove, heater or pilot light............. 18 13 11 
PUSUOOS OF COME CONE: 6665 icles cncs ceccesce 13 14 13 
Miscellaneous known causesS..............+- 23 14 20 
Source of ignition not stated................ 43 18 29 





Ea as2kcervanruseniae nes 110 65 81 
Ignition from Static Spark. 

The number of fires in the N.F.P.A. fire record files actually attributed 
to static sparks is relatively small. It seems probable that a reasonable per- 
centage of those fires listed as “Source of Ignition Undetermined” may have 
been due to the building up of static charges. In cleaning and rinsing it is 
only natural that fabrics should be rubbed together, and where flammable 
cleaners are employed a flash or “explosion” may result. 

Thirteen fires are definitely attributed to the ignition of flammable liquid 
vapors by static sparks. Of these, all but one were charged to the use of 
gasoline or naphtha. Six lives were lost as a result of these fires and eight 
persons were injured. The casualties all involved women. 

NOVEMBER 26, 1923, BINGHAMTON, N. Y. A woman purchased two 
gallons of gasoline to do some dry cleaning in her apartment. She was cleaning 
a silk sweater and the gasoline ignited, presumably from static electricity 
generated by rubbing the silk. The flash enveloped the woman in flames and 
she was so badly burned that she died soon after. A woman in the next room 
who came to the rescue was also severely burned. The heat of the fire was so 
intense that the glass melted out of the windows. It was stated by other 
occupants of the building that the victim had repeatedly brought correspond- 
ingly large quantities of gasoline to her apartment and that they had remon- 
strated with her without avail. (H-20186.) 

Juty 17, 1925, St. Paut, Minn. An elderly woman was seriously 
burned as a result of cleaning silk clothing with gasoline. She was working in 
the back yard in order to avoid the possibility of ignition of fumes from the 
gas stove in the kitchen. After soaking the clothes in gasoline she rubbed 
them on a metal washboard. The friction of the silk and metal generated 
static electricity and the clothing burst into flames. The flames communicated 
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Boston Herald. 


Four persons were rescued, one from the roof, when fire swept through this 
brick lodging house in Boston in January, 1932. The fire started when gasoline 
fumes ignited while a young girl was cleaning a dress in the basement. She was 
severely burned. Flames and smoke shot rapidly upward through the building, 
trapping lodgers on the upper floor. 


to the pan of gasoline, which flashed up, covering her with the blazing fluid. 
A passer-by smothered the fire with a coat, but not before she was severely 
burned. (H-22363.) 

DECEMBER 26, 1927, UxsBripcE, Mass. Fire occurred in a hotel when 
the manager’s wife attempted to clean a dress in an open pan of gasoline. 
Static electricity ignited the gasoline and set the woman’s hair and cloth- 
ing ablaze. She ran to her husband’s room and he smothered the fire with 
bed clothing. One of the maids threw a pan of water on the blazing pan of 
gasoline in the room where the fire started, which spread the fire about the 
room. A chemical extinguisher was used to extinguish the fire. (S-46630.) 

FEBRUARY 4, 1930, Huron, S. D. A woman was severely burned about 
the face and hands when gasoline used for dry cleaning purposes ignited. 
She had put a pan of gasoline in a tub of hot water, which facilitated evapora- 
tion. The flash occurred as she was dipping the clothes in the gasoline. 
Students from a near-by college extinguished the fire. (L-1445.) 

Marcu 16, 1932, ScarspaLE, N. Y. A woman was painfully burned 
about the face and arms when gasoline in which she was cleaning clothes 
ignited from a static spark. The fire spread from the basin containing the 
gasoline to the bathroom curtains and thence to the window frame, causing a 
loss estimated at $500. (H-34486.) 
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Ignition from Gas Stove or Heater. 

A frequent source of ignition for fumes from flammable cleaning fluids is 
a gas stove or gas hot water heater. It is natural that cleaning should be 
done in the kitchen or laundry, and often but little thought given to the fact 
that there may be a gas stove or hot water heater near by with a tiny pilot 
light burning. The vapor or fumes from the liquid travel to the open flame, 
ignite and flash back to the fluid being used for cleaning. 

Eighteen fires may be attributed to this cause. Three men and ten 
women lost their lives as a result of ignition of flammable vapors by open 
flames of gas stoves or heaters, and one man and ten women suffered 
severe burns. 

Aucust 31, 1924, New York, N. Y. A woman was severely burned 
while cleaning a dress with supposedly non-flammable cleaning fluid. Vapor 
from this fluid was ignited by a small pilot flame of a gas stove. Neighbors 
extinguished the woman’s flaming garments. (H-21084.) 

May 13, 1926, WorcesTER, Mass. After washing a dress in gasoline a 
woman went near a stove and gasoline on her hands ignited. She was fatally 
burned. Another woman was injured while going to her assistance. (L1329.) 

June 13, 1929, New York, N. Y. A woman lost her life while cleaning 
gloves with gasoline in the kitchen of her apartment when the pilot light on 
the gas stove ignited the flammable vapor. A maid, who had often been 
cautioned by the woman about the danger of fire, was blown through the 
doorway into the hall, and her unfortunate mistress, her clothes afire, ran 
after her. Her burning clothing was quickly extinguished with a rug, but not 
soon enough to save her life. (L-384.) 

SUMMER 1930, NEw York, N. Y. A woman was cleaning clothes with 
gasoline in the kitchen of her apartment. A flash occurred, and the woman, 
with her clothing ablaze, jumped from the window into a courtyard. She died 
later in a hospital. It is believed that fumes from the gasoline reached the 
pilot light of a gas refrigerator in the kitchen and that the fire resulted. 
(L-738.) 

Juty 27, 1930, HicHLAND Park, Micu. A man and his wife were clean- 
ing drapes with naphtha. The fumes were ignited by the flame under an 
automatic hot water heater, resulting in the death of the woman and severe 
injury to the man. (L-887.) 

Aucust 25, 1930, Lynn, Mass. A young woman was burned to death 
when fumes from gasoline, which she was using to clean clothes in the kitchen- 
ette of her apartment, were ignited by the pilot light in the gas stove. The 
woman’s cries attracted occupants of near-by apartments, but they were 
barred from entering her apartment by a safety chain on the door until it was 
too late to prevent the fatal injuries. (L-743.) 
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Don Peterson, 

Fumes from gasoline-soaked clothes and a pan of gasoline left to “settle” in 
the basement laundry of this Fort Dodge, Iowa, dwelling found their way to the 
furnace in the adjoining room in which a fire was burning. The resultant explo- 
sion and fire wrecked the building. Fortunately the occupants were away at 
the movies. 


Aucust 3, 1931, HAvERHILL, Mass. A man was fatally burned when a 
can of flammable cleaning fluid, which he was using in the kitchen of his 
home, exploded. Fumes from the cleaning fluid were ignited by the pilot light 


under a hot water heater. An attempt to save his life by jumping into the 
bathtub was not successful. (L-1213.) 


Ignition from Furnace or Stove. 

Flash-backs from furnaces or stoves were responsible for thirteen fires, 
one of which involved the largest single loss of life and injury in the N.F.P.A. 
records due to the use of flammable cleaning fluid. This fire is of particular 
interest in that it is indicative of the distance that gasoline or similar vapors 
will travel before ignition. 

These fires were responsible for the loss of fourteen lives—one man, six 
women, three children and four whose age and sex were not mentioned in the 
reports. Two men, four women and seven others suffered burns. 

January 11, 1916, ScHENEcTADY, N. Y. Four persons were burned to 
death, three were seriously burned and four others received minor burns in a 
fire which started with the ignition of fumes from an open dish containing a 
gallon of gasoline in which a woman was cleaning a shirtwaist. The gasoline 
was in a room on the first floor, from which there was a direct opening to the 
cellar, where a maid was fixing the furnace fire. Gasoline fumes are believed 
to have entered the basement and to have been ignited by the furnace fire, 
because the maid was seriously burned in the explosion which resulted. The 
building, which was occupied as a rooming house, was destroyed. (H-11467.) 





. 
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DECEMBER 12, 1926, Rep BANK, N. J. A Japanese butler was burned to 
death in a fire which destroyed a private garage. The butler went to the 
garage, where there was a lighted stove, to clean some clothes with gasoline. 
After the fire had been extinguished the body was found lying beside an 
empty fire extinguisher. (H-24214.) 

JuNeE 19, 1927, NEw York, N. Y. Two small children were burned to 
death in the kitchen of the apartment in which they lived, in a fire due to the 
use of gasoline for cleaning purposes. Their mother, who was cleaning 
woolens in a pan of gasoline, stepped near the stove with a gasoline-soaked 
rag in her hands. The rag ignited and in an instant the pan of gasoline was 
in flames. The resultant fire drove the mother from the room before she could 
save her children. (L-125.) 

JANuARY 24, 1931, MENNo, S. D. A woman was fatally burned when 
she carried some gasoline-soaked clothes from the back porch, where she had 
been cleaning them, into the kitchen, where the gasoline fumes were ignited 
by the stove. (L-1155.) 

OctoBER 30, 1931, Fort Dopce, Iowa. After cleaning some clothes in 
gasoline a housewife hung them up in her basement laundry. She also left the 
dirty gasoline to “settle” in the same room while she went to the movies 
with her two children. While they were gone the fumes from the gasoline- 
soaked clothes and the pan of gasoline on the floor found their way from the 
laundry to the furnace (where a fire was burning) in the adjoining room. An 
explosion followed which blew the foundation out from under the house and 
sent a sheet of flame through the interior which completed the damage done 
by the blast. The house was a total loss. 

The woman who was responsible for the explosion told the fire chief that 
while she was aware that gasoline was very flammable and dangerous, she did 
not realize that the vapors were hazardous and was totally ignorant that they 
would ignite or explode. (H-34484.) 


Ignition from Miscellaneous Known Sources. 
Twenty-three fires were due to the ignition of flammable cleaning fluids 
or vapor from miscellaneous known causes. These causes and number of fires 


are given below. 
Cause No. Fires 


Spark from washing machine or wringer.............222eeeeeeee 
Snark from: electrical equipments. .666 ccs ccceses coneceviadeionas 
Grantilitie TMM DRANG as 6 oe 408 ass co esadosaws ens an eeem eine sn 
Tighe HAN Gaon crasen nieneerenoes Rats eebwceennra ass 
Cibscns Goer Chirewrr TG MOU ia 56 a cee at cir scacvoucesee 
Cleaning fluid tipped over or spilled.............00.. eee eeecoees 
Cleaning fluid ignited by candle or open light................... 
Cleaning fluid ignited from oil stove. ......00.ccccccccccecssccese 
Cleaning fluid ignited from charcoal] iron.........++-...eseeeeeee 
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Home dry cleaning was responsible for the wrecked dwelling shown above. 
This explosion occurred in Toronto, Ontario, and cost the lives of three persons 
and serious injury to four others. 

Nine women, one man and four children were burned to death in fires 
from miscellaneous known causes, and eight women, six men and six persons 
of undetermined age and sex were more or less severely burned. Typical 
fires follow. 

May 15, 1926, OAKLAND, Catir. Lace curtains which had been cleaned 
in a small container of gasoline were ignited by sparks from an electric clothes 
wringer through which they were being wrung. The curtains and wringer were 
badly damaged. The fire occurred in the linen room of a hotel and was 
practically extinguished by the operation of three automatic sprinklers. Gaso- 
line in the open container continued to burn until smothered by a blanket. 
(S-43154.) 

OctToBER 1, 1927, Toronto, ONT. Three people were killed and four 
injured as the result of an explosion and fire due to the use of gasoline to 
clean curtains. There was no fire or gas flame in the basement or anywhere 
near the small laundry where the washing was done. The supposed cause of 
ignition is an electric spark from the washing machine motor, although static 
electricity created by the friction of the curtains in the machine may have 
been responsible. 

The explosion was obviously more violent as it occurred in a tightly 
closed basement room, although, according to the statements of people in 
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near-by houses, there was no violent detonation. The explosion was of suffi- 
cient force, however, so that extensive structural damage was done by the 
initial concussion, evidence indicating that the front part of the house was 
blown towards the street and that the building was practically demolished by 
the explosion before the ensuing fire had gained any great headway. In addi- 
tion, material damage was done to the adjoining dwellings on both sides, 
although it is probable that most of the damage to adjoining property was 
due to fire. 

Seven people were in the house at the time of the explosion and the 
escape of four of them without serious injury seems little short of miraculous. 
The reports vary as to how the owner and his wife escaped from the cellar, 
but they were outside of the building immediately following the explosion. 
Both succumbed to the effects of their burns some hours afterwards. The 
third victim was a two-year-old baby whose body was recovered by firemen 
from the ruins some five hours later. A maid who was either working in the 
cellar or cleaning on the first floor was blown out onto the lawn by the force 
of the explosion. (L-146.) 

FEBRUARY 5, 1928, FircHBuRG, Mass. Three persons received minor 
burns due to the ignition of gasoline fumes in the kitchen of a dwelling. A 
woman was cleaning a dress with gasoline and the flash occurred when her 
husband entered the room with a lighted cigarette in his hand. A friend came 
to their assistance and he too was burned. (H-25615.) 

May 13, 1928, Satt LAKE City, UtauH. The home of Mr. Lawrence 
Brooks was wrecked by an explosion which occurred when he was cleaning 
curtains in high test gasoline in a small washboiler in the basement. There 
was no furnace or open flame of any character in the basement, and there was 
apparently no opportunity for the ignition of the fumes. Mr. Brooks thought 
that he was perfectly safe. 

While stirring the gasoline and curtains in the tub with a stick, there 
was a sudden flash and a deafening explosion which threw Mr. Brooks to the 
floor, blew out three of the four side walls of the house, demolished the 
chimneys and wrecked a rear porch. Mr. Brooks was severely burned about 
the neck, chest, hands and arms, but was not fatally injured. Other members 
of the family in the house at the time, including his wife, child, and mother, 
fortunately escaped serious injury. 

The cause of this explosion has not been definitely determined. It may 
have been due to a spark of static electricity induced by the stirring or agitat- 
ing of the fabric in the gasoline washing process, or gasoline fumes may have 
penetrated to the kitchen above and come in contact with an open flame in 
the kitchen range. 

SEPTEMBER 2, 1929, Stuart, VA. A young woman was critically burned 
when fumes from gasoline with which she was cleaning clothes exploded. She 
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Views of house wrecked by gasoline explosion at Salt Lake City. Gasoline 
was used for cleaning curtains in the basement, with the results shown above. 











a 











HOME DRY CLEANING FIRES. 411 


had placed a two-gallon jar of gasoline near a kerosene lamp which ignited 
the gasoline fumes. The explosion blew out the windows of the house and 
tore down the plaster. (H-29678.) 

Marcu 3, 1930, Lynn, Mass. A two and a half-year-old boy was fatally 
burned in an explosion which occurred when he threw a can of cleaning fluid 
into the kitchen stove. The child was hurled across the kitchen by the force 
of the explosion and the windows in the rear of the house were blown out. 
The child’s mother rolled him in a rug and extinguished his blazing clothing, 
but the child died in a hospital. (L-573.) 

Marcu 9, 1930, LYNN, Mass. A young woman was fatally burned when 
gasoline with which she was cleaning a dress in the dining room exploded. 
Her brother is reported to have been lighting a cigarette in an adjoining room 
at the time. The fire in the girl’s clothing was finally smothered, but not until 
she had been so badly burned that she later died. Some time was lost in 
sounding an alarm and the fire spread through the house, which was damaged 
to the extent of $2500. (L-513.) 

May 6, 1931, New Orteans, La. A fire occurred in the bathroom on 
the second floor of a dwelling, due to the ignition of gasoline from a radiant 
type electric heater. The occupant had turned on the heater in the bathroom 
and closed the door and window. While she was waiting for the room to get 
warm she decided to wash a sweater with gasoline. The fumes promptly 
ignited from the heater considerably damaging the bathroom and hall. The 
occupant’s clothing caught fire but she managed to beat out the flames and 
escape uninjured. (H-34485.) 

Juty 22, 1931, Wire Piains, N. Y. A woman’s death was the result 
of an attempt at dry cleaning with gasoline in the basement of her home. 
The victim, who was wearing a pair of kid gloves to protect her hands from 
the gasoline, reached for an electric light fixture in order to turn on the light. 
At that instant the gasoline fumes were ignited either by static electricity from 
the gloves or by a spark in the electric fixture. (L1209.) 

Juty 22, 1931, NEw York, N. Y. A blaze having fatal results occurred 
when a bottle of flammable cleaning fluid, which a woman was using in her 
bedroom, ignited from some undetermined cause. The woman apparently 
threw the bottle containing the blazing liquid toward the door, and then, 
terrified to find her escape cut off by flames, she jumped from the window of 
her third floor bedroom and received fatal injuries. (L-1210.) 


Source of Ignition Unknown. 

Forty-three of the fire reports in the N.F.P.A. records have no specific 
data as to the precise source of ignition. They have been attributed to “clean- 
ing with gasoline” or “explosion of gasoline used for cleaning.” Details are 
entirely lacking or so vague as to be of limited value. These fires account for 
eighteen lives lost and twenty-nine injuries. The following are typical. 
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May, 1928, Farco, N. D. A woman lost her life as a result of burns 
received when gasoline in which she was cleaning clothes exploded. She was 
severely burned from her knees to her head but managed to toss the burning 
clothes into a garbage can on the fire escape. She died in a hospital. (L-286.) 

NOVEMBER 27, 1929, CLARKSBURG, W. Va. Another was added to the 
list of victims of the use of gasoline for cleaning purposes when a woman was 
enveloped in flames and fatally burned as a gallon of the fluid ignited while 
she was cleaning a dress in her kitchen. A locked door delayed her escape. 
The house was badly damaged. (L-494.) 

FEBRUARY 2, 1930, Hastincs, Minn. A mother and daughter died of 
burns as the result of an accident caused by cleaning clothes with gasoline. 
The mother was cleaning the clothes on her back porch. Fainting from the 
fumes, she fell, upsetting the vessel containing the gasoline and her clothes 
became saturated with it. Her daughter carried her into the house, passing the 
kitchen stove in which there was a fire. The gasoline fumes ignited, setting 
the mother’s clothes afire. The daughter then carried her mother out of the 
house and in so doing she also received burns which were fatal. (L-537.) 

Apri 8, 1930, SprincFreLD, Mass. An elderly man, who went to the 
assistance of a woman neighbor when gasoline she was using to clean clothing 
took fire in her kitchen, was fatally burned as his clothing ignited when he 
tried to remove the basin of gasoline to the rear porch. (L-661.) 





Travelers Standard. 

The owner of this roadside refreshment stand was cleaning the inside walls 
of the structure by sponging them with “naphtha gasoline.” The explosive vapor- 
air mixture ignited in some manner, with the result that the building was 
wrecked and the owner seriously injured. The work was being done at night by 
aid of artificial light. 
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Aucust 3, 1931, NEw York, N. Y. An explosion of flammable cleaning 
fluid, which ignited her clothing, caused the death of a fifteen-year-old girl. 
The reason for the ignition of the flammable fluid is not known, as the girl 
was working alone in a vacant apartment beneath the one in which she was 
residing. A policeman, who heard the explosion, beat out the fire in the child’s 
clothing, but not before she had been fatally burned. (L-1214.) 


Cleaning with Gasoline—Other Than Dry Cleaning. 


While gasoline and naphtha for dry cleaning has been the chief cause of 
home casualties of this sort, the use of gasoline for other cleaning purposes in 
the home has had fatal results. Five fires of this sort resulting in the loss of 
two lives and five injuries have been included in this record. Brief summaries 
of four of these fires appear below. 

DECEMBER 24, 1924, PitTsBURGH, Pa. A stenographer, having gone to a 
beauty shop to have her hair curled for Christmas, was fatally burned when 
gasoline, which was being used to wash her hair, ignited from a near-by gas 
stove on which a curling iron was being heated. Her head was instantly 
enveloped by flames and her attendant was seriously burned in trying to beat 
them out with her hands. In this she was successful, but the woman was so 
badly burned that she died within two hours after the accident. (H-21570.) 

OctToBER 18, 1927, LAwrENCE, Mass. After cleaning her kitchen stove 
with a rag saturated with gasoline, a woman threw the rag into the stove in 
which there was no fire. She then tossed a lighted match into the stove and 
a flash followed. The kitchen was filled with flames when the fire department 
arrived, but fortunately the woman was uninjured. (H-25077.) 

SEPTEMBER 6, 1928, Cuicaco, Itt. A mother and her seven-year-old 
daughter died following an explosion of cleaning fluid as they were attempting 
to remove spots from furniture in their home. The mother was rubbing a 
soiled place on a davenport when the fluid ignited, apparently from friction. 
The daughter became excited and threw the can containing the fluid onto the 
fire. Both she and her mother were enveloped in flames and were fatally 
burned. (L-840.) 

June 30, 1931, Norpeck, Mp. The ignition of a mixture of gasoline 
and kerosene which his mother was preparing in order to clean a mattress 
caused fatal burns for a three-year-old boy. The fire occurred when the 
child’s ten-year-old brother lighted a candle, causing the ignition of fumes 
from the flammable fluid which was in a can near by. The mother hurled the 
blazing can behind her, not knowing that the younger child was playing there. 
She was severely burned about the hands when she attempted to smother the 
flames. Firemen extinguished the blaze before much damage was done to the 
house. (L-1271.) 
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Fires in Which There Was Loss of Life. 


Since the publication of the January QuaRTERLY, the N.F.P.A. Depart- 
ment of Fire Record has received from various sources 153 reports of fires in 
which loss of life has occurred. While the number of fires reported to the 
N.F.P.A. is but a small fraction of the total number that have occurred during 
this period, the volume of data is sufficient to indicate the predominating 
causes of loss of life. A total of 310 lives were lost in the fires included in 
this tabulation. 

Three outstanding disasters from the standpoint of loss of life have 
occurred during the period covered by this record which have exacted a toll 
of 68 lives. The first of these occurred at Marcus Hook, Pa., on February 4, 
1932, when eighteen persons lost their lives as the result of an explosion 
aboard the oil tanker Bidwell. (See report on page 390 of this QUARTERLY.) 

On February 27, 1932, thirty-six miners were killed as the result of an 
explosion of unknown origin in a coal mine at Pocahontas, Va. The explosion 
choked the passages of the mine with slate, and gases prevented rescue crews 
from reaching the victims. 


Loss of Life Fires, January-March, 1932. 


This is a typical rather than a complete record, presented to show the conditions 
under which loss of life occurs, that they may be known and guarded against. The total 
loss of life by fire in the United States is estimated at 10,000 annually. 


Lives Lost 

Class of Fire No. Fires Men Women Children Total 
BIRIE EB S inodccacd oenp ses.cee wees 5 12 0 0 12 
Apartments, hotels, lodgings, tenements,etc. 16 14 6 1 21 
PS NB 665.545 6 bss whine oes 7 6 2 1 9 
NINN 6 ee bin bs Sine Kiew v8 45 20 16 65 101 
Dpvelinge—Uran oir ec ciccecceenes 31 13 15 8 36 
Garages and filling stations............. 7 7 0 0 7 
RR RNIN ional 55.6 ats Sse Sie 8 ls /e s Ssixe 6 1 14 0 0 14 
Industrial occupancies........... 2... 7 8 0 0 8 
Institutions, churches, schools........... 4 1 2 1 4 
pO Se Sere ery ere 7 8 0 0 8 
RRMA ILE 5. on'5 050's.0 608 ov 8 ob nssiere 3 45 0 0 45 
NR Rei a 58 vc chew baba Maw ee b 1 1 0 0 1 
IIS os 5's 65 so'o5 hina sig alee Rese 1 2 0 0 2 
SE II ss. 6 slope does ware Re ce Wn 4 3 0 1 4 
Other than buildings... .0......00c000., 6 7 0 3 10 
Response to alarms...............++0+- 4 3 0 1 4 
REN nc prance os a4 tWs Valnare sitio eye 3 5 0 1 6 
TNO Sos ass 3s ao eea en bea seis 1 18 0 0 18 

PRs els epris esi tc tos au aes ales Maa ce MNS 153 187 41 82 310 


This table is made up from reports received by the Department of Fire Record 
between January 1 and March 31, 1932. A few of the fires included herein occurred prior 
to January 1, but were not reported until after that date. 
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The third disaster took place at Camden, N. J., on March 9, 1932, when 
an explosion in the purifying box at a gas plant killed fourteen men. The 
explosion took place shortly after nineteen men had entered the tank. One of 

4 them noticed a small fire in the corner of the tank and shouted a warning. 
Five of the men escaped, although injured, but the others were instantly 
killed. Reports indicate that the initial fire may have been due to the spon- 
taneous ignition of ferrous-oxide, and the explosion to a leaking gas valve. 
Not included in the loss of life tables was an airplane crash which 
occurred in California during January, which caused the death of eight per- 


sons. Fire followed this crash, but reports indicated that the deaths occurred 
before the fire reached the victims. 


Causes of Loss of Life, January-March, 1932. 


Fatalities classified according to the immediate causes of the loss of life rather than 
according to the cause of the fire. 


Cause Men Women Children Total 

PN TNR ios coo keke eee eweks Ooecine ees 12 0 0 12 

POE ONE 565 sio'ds 5s sce cermoro ds aeews 6 2 1 9 

CHMGPER SIONE Mt HOUSE. <6... 60 cisccccccvewes 0 0 1 1 

CHURNED: SORT TNGD 6 on ck as ion cewe et en ines 0 0 2 2 

ofl. CTC WHAT MUNOUIOS <o'6 0c cov cobae evar cae 0 1 0 1 
Clothing ignited from blow torch............ 1 0 0 1 

Clothing ignited from bonfire or rubbish fire... 0 0 2 2 

Clothing ignited from electric iron........... 0 1 0 1 

Clothing ignited from fireplace............... 0 1 0 1 

Clothing ignited from stove or heater......... 4 7 2 13 

Drowned by water from fire hose............ 1 0 0 1 

Escaping from fire—exposure................ 1 0 0 1 

Escaping from fire—jumped................. 1 0 0 1 
Explosion—ammonia vapor................0. 3 0 0 1 

Explosion—gas works.............ssseeeesee 14 0 0 14 

t Explosion—gas heater or range............... 1 1 0 2 
| Explosion—gasoline on boat................. 3 0 1 4 
Explosion—kerosene lamp..............-004. 0 1 3 4 

PMOMONE SIMI) io ois csicie's ocho keanueereonns 45 0 0 45 

Explosion—oil refinery or tank............... 3 0 0 3 
Explosion—oil stove...........ceceeeccscves 1 1 0 2 

I Explosion—fuel oil tank.................06-. 3 0 0 3 
‘ Exxplosion—calamander .. ics. i ccs sccccens 1 0 0 1 
Explosion—tank steamer................-..-. 18 0 0 18 
Explosion—unknown ..............s.ceeeee- 1 0 0 1 

iG TN oso ioc ce set wnceeoacie suepeeks 12 0 0 12 

MMONOEES <i owncisiciciastsasboterseseavecere 0 0 1 1 

Gasoline used to start fire...........ceeeeeee 0 0 4 4 

Ignition of flammable liquids or vapors....... 2 0 4 6 

Kerosene used to start fire...............06-- 3 1 5 9 

Overcome by smoke—suffocation............. 6 4 4 14 

Re-entering burning buildings................ 3 1 0 4 

pe Serre errr 3 0 1 4 

Shock or after effects of fife......2..0..ess006 1 0 0 1 

ST Uh OU sc aise ka cheesy veens coin 1 1 0 2 

« te SIM Wiico fae oak av anesinesbuees ke denen nuns 1 0 0 1 
"EVONEE MCCUNOHIE BE BIG) a5 8 oe oe i cnisicéwivecows 1 0 0 1 

Trapped in burning buildings................ 35 19 51 105 

Trapped in film projection booth............. 1 0 0 1 

WOU, GN aie bo ck on4 dee ea ceecaveeelenxres 1 0 0 1 


s 


MOGs ovis teas ddorentasncoseunesee na dom 187 41 82 310 
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Typical Loss of Life Fires. 


Backfire from Oil Burner. 


L-1444. ProvipENCE, R. I., FEBRUARY 17, 1932. The superintendent 
of a large apartment building was fatally burned by a flare-back from an oil 
burning furnace. As the man opened the door to the furnace a back draft 
caused a burst of flame which enveloped him. He was taken to a hospital, 
where he died two hours later. 

Ignition of Gasoline Fumes, 

H-34483. NrEw ORLEANS, LA., JANUARY 7, 1932. A large underground 
gasoline tank was being filled by power driven pumps. Gasoline was over- 
flowed from the top of the tank vent pipe and sprayed over the attendant 
and over the roof of the pump house. When the attendant rushed into the 
pump house and opened the switch to stop the pump, a spark ignited gasoline 
vapor and his gasoline-soaked clothing, causing fatal burns. 

Kerosene Lamp Explosion. 

L-1449. Dracston, N. J., Fepruary 19, 1932. With his five sons 
gathered around him and with one of them holding a nearly empty but still 
burning kerosene lamp, a thoughtless father poured kerosene into the lamp. 
The liquid immediately ignited and the clothing of the entire group caught 
fire. Two of the boys were fatally burned. 

Salamander Explosion. 

H-34488. St. PAUL, MINN., JANUARY 31, 1932. A workman was fatally 
burned while filling and lighting a kerosene salamander. The kerosene in this 
salamander was forced from the reservoir at the base to the burner by about 
thirty pounds air pressure. Due to rough usage a leak had apparently 
developed in the reservoir allowing a fine spray of kerosene to be forced out, 
so that when the workman struck a match an explosion occurred. 

Oil Tank Explosion. 

H-34489. KNoxvILLE, TENN., Marcu 8, 1932. Two firemen and a 
volunteer helper were killed when an oil tank exploded. The men were extin- 
guishing a grass fire near the tank. Heat from the fire caused an explosion of 
accumulated gases in the tank, blowing out the twelve-foot end, which struck 
the victims and carried their bodies fifty feet through the side of a near-by 
building. Two of the men were instantly killed and the third died in a hospital. 

Trapped in Burning Building. 

H-34490. HawTHorng, N. Y., Fepruary 18, 1932. An elderly nun lost 
her life when she delayed her escape from a blazing school building in order 
to be sure that all of the boys who had been sleeping there had escaped. 
Nineteen other nuns saved the twenty-four small boys who boarded at the 
school. Due to lack of water, little could be done to save the three-story 
frame structure. 
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Annual Sprinkler Tables. 


Statistics of Fires in Properties Having Automatic Sprinkler 
Protection. 


NOTE.—These tabulations are made at the close of each year with the object of 
furnishing a basis upon which the virtues of the automatic sprinkler as an extin- 
guishing agent can be estimated. 

Section I is devoted to fires in which the behavior of sprinklers was, for the 
reasons given, unsatisfactory. 

Section II is a statistical record of all reports of sprinkler fires in the files of the 
Association upon which the information obtained is sufficiently complete for statis- 
tical purposes. 

In each table the results of the current year ending February 1, 1932, are given 
and these are compared with the results of the total thirty-six year record ending 
at that time. 


The annual sprinkler tabulation is published this year for the thirty- 
sixth consecutive year. The tables which follow show the actual fire experience 
with automatic sprinkler equipments in sixty thousand fires. This is not 
intended as a complete statistical report of fires in sprinklered properties; it 
includes only those fires reported to the N.F.P.A. Department of Fire Record 
in sufficient detail to give the data necessary for the tables. While the fires 
included in this tabulation are probably only a fraction of the total number 
of fires occurring in buildings under sprinkler protection, with a total of 60,000 
fires in the record and current reports being received at an average rate of 
three thousand annually, there can be no doubt that this summary as a whole 
is completely representative. 

An exception to this statement may be made in the case of the detailed 
records of experience in some occupancies where only a comparatively small 
number of fires are reported. In order to maintain the continuity of the tables 
from year to year it is necessary to have every occupancy classification 
appear, even though there be but one sprinklered fire reported. It is obvious, 
however, that conclusions should not be drawn as to the effectiveness of 
sprinklers in an occupancy where the number of fires reported is so small 
that the figures may be distorted by some one unusual fire. 

The several tables showing sprinkler performance are divided into col- 
umns of cases where sprinklers “extinguished fire” and cases where sprinklers 
“held fire in check,” both of these being classed as satisfactory performance. 
The distinction between these two classifications is necessarily more or less 
arbitrary, depending upon the judgment of the original inspector. The great 
majority of the fires in the “held in check” columns are cases where hose 
streams or chemicals were used to extinguish fire in spaces which water from 
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the sprinkler did not reach because of obstructions to distribution, concealed 
spaces or unsprinklered portions, but where sprinklers functioned satisfactorily 
in preventing the spread of fire. 

In preparing these tables it is the fixed policy of the Department of Fire 
Record never to give the sprinklers the benefit of the doubt. In cases where 
there is question as to whether a given fire should be classified as “Held in 
Check” or “Unsatisfactory,” it is always placed in the “Unsatisfactory” 
column. The tables thus give a very conservative picture of the efficiency of 
sprinklers. Likewise it should be noted that there are doubtless a large num- 
ber of fires annually which are extinguished by one or two sprinkler heads 
where no claim for loss is made and where no report reaches the Department 
of Fire Record. If it were possible to include all such fires in the tables the 
sprinkler efficiency would approach much nearer to one hundred per cent. 

The tables presented this year follow the same general plan and arrange- 
ment as in previous years. The following changes in occupancy classification 
have been made during the past year: 

Alcohol Distilleries (increased by addition of fires formerly classified as Distilleries and 
as Chemical Works) 

Artificial Flowers (reclassified as Miscellaneous) 

Awning Factories (reclassified as Miscellaneous) 

Bottle Caps and Seals Mfg. 

Cork Factories 

Bowling Alleys, Pool Rooms, etc. (reclassified as Amusement Places) 

Carborundum Mfg. (combined with Abrasive Works) 

Car Works (decreased by fires reclassified as Railroad Repair Shops) 

Coke Mfg. (reclassified as Miscellaneous) 

Cutlery Mfg. (title changed from Cutlery and Tool Mfg. Fires occurring in Tool Mfg. 
plants are classified Metal Workers) 

Distilleries (decreased by fires transferred to Alcohol Distilleries class) 

Fiber Products (formerly in Miscellaneous) 

Hatters’ Fur Works (combined with Hat Factories) 

Idle Property 

Vacant Property 

Oil Distributing Station (first fire in which sprinklers operated in this classification) 

Paper Working (title changed from Paper Box and Paper Products) 

Prisons (formerly in Institutions) 

Railroad Repair Shops (formerly in Car Works) 

Stone Working (first fire in which sprinklers operated in this classification) 

Vinegar Works (first fire in which sprinklers operated in this classification) 

Woodworker “G” (formerly in Woodworker “C’) 

In the three instances of reclassification from specific classes to the 
miscellaneous classification the number of fires (both in sprinklered and un- 
sprinklered property) was so small that the continuation of a specific classifi- 
cation seemed unnecessary. Very few fires had been recorded in these par- 
ticular classes during the past five years. 


Adjustments made to correct classifications 


{combine into single class—Idle and Vacant Property 
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The total number of sprinklered fire reports received during the past year 
was 3,824. This total includes 890 fires in which the sprinklers were not a 
factor. This latter classification includes fires occurring in unsprinklered por- 
tions of buildings which did not extend to the sprinklered portions, or fires 
occurring in sprinklered portions which were discovered and extinguished by 
other means before there was sufficient heat to open sprinklers. The total 
number of fires since 1897 in sprinklered properties where sprinklers were not 
a factor is 11,448. 
The present tables include six fires in properties protected by thermo- 
statically operated open head systems. These are separately listed in Sec- 
tion II, Tables 1 and 2. 


SECTION I. 


Summary of Unsatisfactory Sprinkler Fires. 


1931-1932 1897-1932 incl. 
No. of Per No. of Per 
Fires Cent Fires Cent 


Water shut off 31.2 636 «=: 31.8 
Generally defective equipment 4.7 

Unsprinklered portions 73} 375 18.7 
Defective water supply or supplies 6.4 178 8.9 
Sprinkler system crippled due to freezing a “a 50 zs 
Slow operation of dry system or defective valve 5.5 59 3.0 


Slow or defective operation of high test heads es ws 25 1.2 
Faulty building construction, concealed spaces, vertical F 

openings, etc 6.4 100 5.0 
Obstruction to distribution 11.0 5.6 
Hazard of occupancy too severe for average sprinkler equip- 


7.3 6.1 


Explosion crippled sprinkler system 6.4 91 4.5 
Exposure or conflagration 3.7 83 4.2 
Plugged heads (included with Miscellaneous prior to 1921) 6.4 32 1.6 
Miscellaneous 3.7 135 6.8 


100.0 1995 100.0 


Fires in Which Failure Was Due to Water Shut Off Sprinklers. 


1931-1932 1897-1932 
No. of Fires No. of Fires 


Water shut off for unknown reason, neglect or carelessness 6 198 
Water shut off before fire was out or fire rekindled 11 113 
Water shut off due to accidents or repairs 6 102 
Water shut off to prevent freezing 6 145 
Water shut off, probably incendiary 4 15 
Water shut off, leaky dry system 1 15 
Water shut off, defective gate valve sa 9 
Water shut off, miscellaneous Br 39 








420 ANNUAL SPRINKLER TABLES. 


SECTION II. 
Annual Revision of Sprinkler Fire Tables. 

The following tables are a summary of fires occurring in properties 
equipped with automatic sprinklers. The total number of such fires reported 
during the past year was 3,824, which includes 890 fires where no sprinklers 
were opened. A number of reports were received in which the data were in- 
complete and these are not included in this tabulation. It may be noted that 
the total number of fires does not agree throughout all the tables. This is 


because some of the reports of fires in prior years were not sufficiently com- 
plete to include in all the tables. 


Table No. 1—Number of Sprinklers Operating. 


No. of Fires, 1897-1932, inclusive 
No. of Sprinklers 


Operating Wet % Dry % No Data Total % 
By ee asain Bid eects 14377 = 38.0 1602 19.9 548 16527 = 34.3 
POP eas on ca Zeoti 56:5 2706 = 333.7 820 24903 51.7 
SENSE Soc 25165 66.3 3409 42.4 978 29552 °° GL2Z 
A OT 1088... 6 68's 271784 73.2 3982 49.5 1108 32874 68.2 
Step ia ss eds 29349 77.4 A050 Sed RE 34898 72.4 
6 orliess. os... 30610 80.8 4710 9586 1259 36579 = 75.8 
FP APRONS 55. acs 4 31488 83.2 4978 61.9 1301 37767. 78.5 
BOE ANS aks swe g2e09. -85,2 5201 64.6 1350 38860 80.5 
0 Or Webs. sisi 32863 ©6868 5386 66.9 1383 39622 8 82.1 
EO OF 4088.0. 5:5 33357 88.0 5548 68.9 1426 40331 83.8 
Aa BeOS. 6 sas ca 33720 89.0 5684 70.6 1443 40847 = 84.5 
RZ OR SONS e545 34112 90.0 5857. 72.8 1480 41449 85.9 
1S 2Ot eS ers s 34347 =: 990.6 5982 74.4 1497 41826 86.7 
DA OP AEBS 5 ok kx 34620 891.3 6093 75.7 1514 42227 = 87.5 
B5--OP 4088... oss 34845 91.9 6204 77.0 1529 42578 88.3 
200r less). 608 35619 93.9 6545. 814 1591 43755 90.8 
(ie ee | ae 36082 95.2 6796 84.5 1619 44497 . 92.2 
30 oF MM... 6% 36400 96.1 6972 86.6 1640 45012 93.4 
35 OF 10886 eis... 36591 96.7 7090 §=688.1 1653 45334 94.0 
AO Or tees ks Ss $6763. 97.1 7194. 89.4 1669 45626 94.6 
BOE 2088 5 6c es 36975 97.6 Yose 810 12686 45993 95.4 
TSOP WO88. kk es Sizi1 9835 7520. °93:5-. ‘1703 46494 96.4 
100 OF. 68S... 50 37406 8 8=: 98.7 1621 SAD F7iZ 46739 96.9 
OGG AO. sca vs 416 334 35 785 
PG BAER. oss sos 91 78 542 711 
Open head systems... 6 es 6 
PO, ceca 37913 8039 2289 48241 
PIN COINS 55 i cose ewe dsb ee hs wb exe webineey 311 
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Table No. 2—Number of Sprinklers Operating. 


No. of Sprinklers 


Operating Wet 
D Lnedessneweuhects 926 
eS hedue rev mae ees 421 
Me Amhe reeks eee cet 246 
Weathers ears Dek 136 
DP toa secaeseeecucs 65 
' ee eee ear r eee 56 
Bo vat cavemen ted 6 47 
Ws: 5 Sintienateneiate drones 33 
Me. ual kale RAEN Rika 31 

BP tile ntbcnaeh tinea 21 
EE Weer csie keto ods 26 
Sa vs wwosweneeewuaes 21 
 ianck Cees en eET es 16 
wah datecw ee Mines 10 
Be he canals bowie a 8 
BAD Soda consort 34 
FESS Sats sasvcenes 24 
ROUTE cose wewete teas 1l 
BARES erieacaversetel 8 
BOM a cicin waaeielé Ge ore 6 
EM nce ic vale haces 7 
MEAG ccisanony envee 9 
POPE oli w ke abness 6 
ROR TI. ev ec cnces 11 
TE DREN 6 ocler reese 2 


No. of Sprinklers 


Operating Wet 
Dns has dane are baled 14377 
Dy Vatswa pean date ee es 7000 
Shien cae apie melaa cia 3788 
Ms dais a taler wt PG erent eae ae 2619 
Di Wibicendwh ea ceteres 1565 
Otek etslckke hace shea es 1261 
id 305.85 Ge RE 878 
Dh ateaeaen he's eaters 821 
© tiisantemech oes 554 

MPs: one hee aon 494 
BE. Silex send to 0awe les 363 
Ee nd hoes encveae 392 
Oe ok pee ae ance 235 
OD eines ce enero 273 
BO aga iw ere La wasles 225 
WME £05 sale Viauiae wae 774 
Deed ss eee cheue ea 463 
EEE eAeid cao east b ace 318 
DEO vind kewaeiense 191 
NG ne t0b's ce nance 172 
GE nde dk seWeseone os 212 
WEE sp lawdeewansa 296 
FMR stale eaee twee 135 
Ce I ain evened ccs 416 
Pe > Sawa ewee 91 


No. of Fires, 1931-1932 


% Dry 
42.3 109 
19.3 91 
11.3 52 

6.2 29 
3.0 18 

2.6 15 

2.2 15 

45 10 

14 12 

1.0 11 

12 6 

1.0 10 

7 5 

5 2 

4 6 

1.5 11 

1.1 12 

5 7 

4 6 

a 4 

3 9 

4 11 

3 1 

5 19 

a 5 

ee 2 
100.0 478 

No. of Fires, 1897-1932, 

%o Dry 
38.0 1602 
18.4 1104 
10.0 703 

6.9 573 

4.1 375 
a 353 

aa 268 

2.2 223 

1.5 185 

1.3 162 

1.0 136 

1.0 173 

6 125 

ad 111 

6 111 

2.0 341 

52 251 

8 176 

5 118 

5 104 

6 138 

8 188 

4 101 

1.1 334 

2 78 

: 6 
100.0 8039 


POOR 6 cas iaare 37913 
Water shut off sprinklers 


Total 


% 
22.8 
19.0 
10.9 


a 
m 


% me tte RNR NNN WW & 
ty & 0 & & nw ww BOR WW Ue Ee Oo} 


Noe 


inclusive 


% 
19.9 
13.7 

8.7 

7.1 

4.7 

4.4 

3.3 

2.8 


‘ RPE NEE RE NOR RRR NEN 
RBONWwWkHUdn eH RRA NUOW 


| 


100.0 


No Data 


54 
54 
21 
14 


. SeonurAsvsodanurnuunovoon 


St | 
oT. 
wn 


Total 
1089 
566 
319 
179 
91 
77 
71 
46 
48 
35 
34 
35 
26 
14 
18 
51 


516 


377 
401 
351 
1177 
742 
515 
322 
292 
367 
501 
245 
785 
711 


48241 
311 


48552 


421 


Re Ww 
eee NN WAS ON 
Be OW 


— 
neowowUaweIaANoOWKNADRS 


lore 
— 


8 
° 


ee RD tO Ww 


eb 


_ 


_ 
© RANOHAYHRUNRUHDHONE ROWE 


sl. 
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Table No. 3—Effect of Sprinklers. 








1931-1932 1897-1932 incl. 
No. of Fires % No. of Fires % 

Practically or entirely extinguished... 2304 78.6 33363 68.7 

Be Or PE wo. ce sicece deans 521 17.7 13194 27.2 









Total Satisfactory.............. 2825 96.3 46557 95.9 
NE oh. is wb eco cd dele ewe 109 3.7 1995 4.1 


icGnhs. 2 Ehetanus 48552 









Table No. 4—Effect of Sprinklers by Class of Occupancy. 




































Held Fire Total 
Extinguished in Satis- Unsatis- Total 
ire Check factory factory No. of 
No. C No. % No. % No. % Fires 
PE PUES =n stsseeswe boss ea tae 7 26 32 943 2 5.7 34 
Agricultural Implements.......... jo S04 44 357 117 O54 6 49 123 
Airplane Factories .............. 6 50.0 6 $00 12 1000 .. oe Ee 
Airports and Hangars............ 1. 250 3 750 4 1000 .. es 4 
Alcohol Distilleries............... 6 54.6 o 27.3 o Zi9 2 18.1 11 
Aluminum Works ............... 4 50.0 3 38.5 7 ~=88.5 i 3s 8 
Amusement Places .............. 24 «82.9 2 6.9 26 °* 89.8 $ 02 @ 
Apartment Houses............... 134 S45 2155 235 TODO... ice 
Artificial Leather Mfg........... 29 500 26 448 55 948 3 5.2 58 
BN I 5 keh 8.00 os kc keene a. 6 |O20 6 ds SS EC 3 ye ot 
Automobile and Bicycle Mfg...... 298 643 145 314 443 95.7 20 4.3 463 
Auto and Carriage Body Mfg..... 151 588 83 32.3 234 91.1 23 8.9 257 
Automobile Paint Shops.......... 9 90.0 1 10.0 10 100.0 oo Be 10 
A EID avg eo 95:0 05. sa ac 48 659 22 32 70 896.1 3 S93: 2s 
SRS Ue pen ceeeent ee 164 750 47 214 211 96.4 8 3.6 219 
PE ONIOR ss gio wics-cveresneee ii 76,7 2 443 18 "930 1 10. % 
TS ge | | Ee ere 36 = 69.3 14 270 50 96.0 2 40 52 
Bolt, Nut and Screw Works...... 23. Sih 14° 35D 37. 926 3 74 40 
Bottle Caps and Seals Mfg....... “al. 547 24 453 75. 10 .. in? Oe 
a ee ee 6 66.7 2 °222 8 88.9 i ta 9 
EEN G54 pees Ge eee 0k ss 56 676.8 15 20.6 71 97.4 2 $6 3 
Brass and Copper Works......... 83-733. 27 -232 10 Bis 3 2.6 113 
SS eee 5 83.5 1 #6165 6 1000... i 6 
Brick and Tile Works........... 1 40D ~=:. we 1: 1000 ~«(:. ee 1 
ORE, TP CIOTIOE. 65. 60s oie nor es ce 18 644 8 285 26 92.9 2 IA «6 BB 
SOONERS 5 bx coe besiedeecs 31 70.5 13 29.55 44 100.0 ee ne 44 
Buildings Under Construction..... 4 “S73 S ea 7 WOOD «.. a2 7 
a) 73, 830 13 148 86 97.8 2 23° 
RENE PRCUITIOR. oc 6 5's sare occecs ee 9 56.2 + @423 16 3000 .. ay 16 
eee 216 73.0 69 23.3 285 96.3 11 3.7 296 
SEDs vie pis hin oe. ewe a> 20 =66.7 1° 23s 2  @Oo 3 100 30 
Canvas and Cotton Belting....... 6 66.7 3 233 9 MOO .. ‘ 9 
CP FV OUME osss cn dceice cose 8 88.9 » gh3 09-1000 .«. “ 9 
RS sac sas nos VF CREAN Ooo 42 466 40 444 82 91.0 8 90 90 
SE IN gioco Cas p kuek ah Vlas ere owes 82 61:1 47 35.1 129 962 5 3.8 134 
Carpet and Rug Mills........... 200 644 101 32.5 301 969 10 33° Sti 
Cement and Plaster Mills........ 11 648 S$ 276 4 634 3 136° 7 
eae eee So -630° 15 242 Se. 872. 8B 3S G2 (h 
Chemical and White Lead Works.. 178 614 90 310 268 92.4 22 7.6 290 
Clock and Watch Mfg........... 15 83.4 3 166. 33: 1008... so 8 
ST ID ig 5 cv 5-9'4 » 610.000 wv ore 2140 860 331 13.3 2471 993 20 .7 2491 
RNIN 34 dis s00s vovncvesicke 18 78.5 4: BA FZ BED 1 4i 2 


SO SOUNEY | sic sis ic oe ceceass 7 58.3 S) 47> Ae Ae .-.. i ae ' 
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Extinguished 
Fire 
No. % 

Coal and Wood Yards........... 2 28.6 
WOCONmUl TAMIR, 056 6 a5 0ccicaine ve oe ey 2 | 
Coffee and Spice Mills........... 85 703 
Coffin and Casket Mfg........... 80 75.4 
Cold Storage: Plants... oc... 14 63.7 
COODEVERE “PIONS. 5 oc iiccccccesss 61 59.7 
COMIN WON oc cies asks ccc eess 247 = «65.4 
ON PORN ia cb age ceotn meses 27. 328 
ORO GO, vba ies Oa cicceinnneas 10 62.5 
COMO ENING a Snare dane ee cont 5708 64.5 
Cotton Seed Oil Mills........... 44 484 
Cotton Warehouses.............. 203 48.0 
RUN Ee 6 has ech chs ot oko 28 3858.4 
Dairies and Creameries.......... 6 75.0 
Denartment Stores..i v0.5 ccc. c ccc 655 79.1 
MMII © Gina's ala Co iaco- tre Bs ci sree oe P 
BE POCIONUR oo 6 5a. Ss.0 Seine Swe Ss 70 ~=62.0 
Drug Mfg. & Warehouses........ 246 = 80.5 
Dry Cleaning Establishments... .. ig -325 
BOY SGOOGE, BIOVEB 6. oc cc cdeevcsee 342 85.2 
ROOD 50d 05a cod Bias oCwd VERY at Pe 
Dyeing, Bleaching, Finishing...... 259 857.4 
Electrical Appliance Mfg......... 470 = 71.3 
Electric Power and Light........ 6 375 
Excelsior Factories............... 33 67.4 
Wevtmser PIAte6 sock ceive nc cees 30 =—63.9 
EE. WINE oe cies ce bwek acces 12. -545 
PICWOPES FUMING sic cccicts cece oe a 
Flax and Linen Mills............ 47 = 56.6 
Flour and Grist Mills............ 81 53.2 
Forge and Smuthy.. «006 cscccsis. 26 = 68.6 
AMNION oe raid tg a0 areache er ea 227 ~=—s 60.5 
NE WOME. Ls ic. cck ses ue saree 5 100.0 
OR WOME hs vivre cowacdlvtedsneee 181 93.9 
Furniture Factories.............. 935 67.5 
PUSRMUER BIOTOR.  o ioe ois wchxcens 120 79.0 
IN ec whine pie eta co wees oe a 504 704 


Garbage Reduction Plants........ 





CRA IPO. sins oid cet aden ec ie 
am MEO. ow. a 50s ols cheas 6 96 
CIOWE AGUNINEG, oo ce diudecwcces 20 
SHED AMONG. 8s heen te ad cakes 10 
a a 34 
NNN Sin doy cae curreneane’ 184 
Ce eck pcide i Kesine cue ela 8 
EN IE 5X aia “oss wine a pero 25 
REDE DONORS oo occa lna deen 122 
Harness and Fancy Leather...... 194 
Mee WACOM Ss in dre ccceess aves 380 
Hotels—Year Round............. 85 
Hotels—Seasonal .............+. 8 
RE CN IN ink sien du boar 5 
ENN Saw Sox bavncveess wien ~ 
Tce Manulacturing......66cicescece 2 
Idle and Vacant Property........ 31 
Incandescent Lamp Works........ 26 
ED hae ead baleen: 27 


Insulated Wire Works........... 


60.0 


59.6 
71.5 
45.4 
38.2 





Held Fire 
in 
Check 

No. % 
5 714 
a 28.6 
32 26.4 
21 19.8 
8 36.3 
29 28.4 
118 831.3 
2k 396 
§ 33 
3036 §=634.3 
31 34.1 
185 43.6 
i? 6-354 
2 25.0 
153 18.5 
3 43 
43 38.0 
54 17.6 
11 47.7 
54 13.4 
175 38.8 
177 26.9 
7 43.7 
12 24.5 
13;. 27:7 
9 40.9 
2 100.0 
360 43.4 
45 29.6 
10 25.3 
131 34.9 
9 4.7 
355 25.6 
25 16.4 
199 27.7 






29.8 
25.0 
40.8 
34.8 
18.5 
11.0 
21.7 
14.1 
16.9 
17.8 
15.4 
42.8 
50.0 
66.7 
33.3 
18.3 
33.3 
15.5 


Total 

Satis- 

factory 

°. % 

7 100.0 
7 1000 
117: 96.7 
101 95.2 
22 100.0 
90 88.1 
365 96.8 
48 92.4 
15 93.8 
8744 98.8 
4§ 823 
388 91.6 
45 93.8 
8 100.0 
808 97.6 
7 100.0 
113 100.0 
300 98.1 
23 100.0 
396 =: 98.6 
434 96.2 
647 98.2 
13 81.2 
45 91.9 
43 91.6 
21 95.4 
2 100.0 
83 100.0 
126 82.8 
360 = 93.9 
358 95.4 
5 1000 
1990 98.6 
1290 §=693.1 
145 95.4 
703 =: 98.1 


144 894 
27 —-96.5 
19 86.2 
65 73.0 

228 «8695.8 

9 100.0 
32 100.0 

144 924 

234 «98.8 

467 95.8 

101 97.0 
14 100.0 
10 100.0 

2 66.7 
3 100.0 
42 69.9 
39 100.0 
32 100.0 


97.7° 
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Unsatis- Total 
factory No. of 
oO. % Fires 

ve 7 

Je we 7 
4 33 428 
5 4.7 106 

3 ea 22 

12 11.9 102 

13 +2 37S 
5 7.6 53 
1 6.2 16 

112 1.2 8856 

16 17.5 91 

36 84 424 

3 6.2 48 

=a a 8 

20 2.3 8238 

7 

a aie ae 
6 1.9 306 

ee aia 23 
5 14 401 
1 1000 1 

17 3.7 451 

12 1.8 659 
3 18.8 16 
4 8.1 49 
4 84 47 
1 46 22 

a 2 

Ma ae 83 

26 17.2 152 
2 615 - 2 

17 4.6 375 

i a? 5 
3 1.4 193 

98 6.9 1388 
7 4.6 152 

15 1.9 718 
1 
1 


18 


20.6 
3.5 
13.8 
27.0 
4.2 














Hentiggeeietent 
No. 0 

Jewelry Factories................ 198 85.0 
OER OODBCS 355.60 dec .0i0 bn 5 60's 6's 26-123 
Knitting Mills—Cop Yarn........ 68 67.3 
Knitting Mills—Full Process...... 611 67.5 
Lamp Shade Factories........... 41 93.2 
RIOD 5s ig Vn 89S wk av o:8 vin rece 142 74.8 
Lead Pencil Factories............ 18 69.2 
Linoleum Works................. 31 27.4 
Linseed Oil Works..............- a3 Sia 
TNE OMIM Ssh ss oa vice ove a0 6 66.7 
Macaroni Factories.............. 10°. 71S 
Machine Shops and Works....... 439 71.0 
Mail Order Houses.............. 55 902 
PERG PROMS oo Saeco cc c%eee 67 75.4 
Mattress Pactories.: ......0.50000 580 69.6 
Mercantile (Miscellaneous)....... 1055 82.7 
Metal Reduction Plants.......... 11 68.8 
DONG. WU OUMIBT 6565 55s coeer eves 1203 64.3 
DENS PROGMCY 6. 6 bos ccc cees 2 500 
RE oS awn oes ee 20 91.0 
UM AMIOOD sans 0.55% cocicce ese 442 76.2 
Morocco Leather Tanneries...... 59 504 
Motion Picture Exchanges........ 50 79.4 
Motion Picture Studios.......... 28. 754 
Motion Picture Theatres......... 69 81.2 
Multiple Occupancy.............. 40 63.5 
DUMMIOM PIRWIS 5... os a-c cece ses 25 43.9 
Musical Instruments Factories.... 159 70.4 
eee ere 90 87.5 
0 ere 30 =650.0 
Oil Clothing Factories........... 15°. 715 
Oil Distributing Stations......... 1 100.0 
Oil Refineries—Animal........... 3 506 
Oil Refineries—Mineral.......... 6 60.0 
Oil Refineries—Vegetable......... 13 48.2 
ACRE NEB S65 fishes cere cee 19 61.3 
ge eee 193 70.0 
Paint and Varnish Works........ 292 66.1 
Panet Coating Mills... 2.5... 0006. 29. 725 
ee | SS Re gee 632 52.4 
PUES WUOLMING 0655 vec diovcceees 338 76.0 
Patent Leather (seealso Tanneries) 15 39.4 
Peanut Roasting Plants.......... 3 60.0 
Phonograph Works.............. 3 718 
Photographic Establishments...... 62 “776 
Pictute Frame Mig............... 58 66.0 
Piers and Wharves........0..05,. 17 50.0 
Plumbers’ Supplies............... 39. FES 
NEE cnc Suite oiinne vaste 57 62.6 
Printing and Lithographing...... 1090 = 83.2 
EE oe aves uaessaes pee 3 333 
Pub Bulaings.-. 6.05. cect ces 7 BIS 
SRN UNNI Selisiei o sta's.s' 0.5 “ago t's sca 44 37.1 
Pyroxylin Plastic Mfg. Fabricating 233 67.6 
Radios and Accessories........... 50 80.6 
Railroad—Misc. Property........ 3: 234 
Railroad—Repair Shops.......... 3. “500 
BORN CRRRII 6 5575 5h gs5'e 6 orev 0 vi:d ss 27... BS 


EEE a ec aie’, won eae 
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Held Fire 
in 
Check 

No % 
28 12.0 
$ 222 
26 «25.7 
264 29.2 
3 6.8 
44 23.1 
~ 239 
64 56.6 
14 314 
$ 333 

2 143 
152 24.6 
6 9.8 
A. OS 
2372S 28.5 
191 15.0 
5. Siz 
593 31.5 
1: (25) 
2 9.0 
113 -19.5 
45 384 
10 15.9 
9 24.3 
19 11s 
14 22.2 
23 40.4 
60 26.6 
13° «125 
23 «38.4 
5 232 
3 $00 

4 40.0 
0: 374 
te SR7 
72 8626.1 
133 30.1 
age 
468 38.8 
96 8621.6 
18 474 
2 200 
12 «26.1 
U7. +213 
4. 23 
14 41.2 
12° 222 
26 =. 28.6 
212 +=16.0 
4 444 

a S23 
48 41.0 
78 22.6 
10°C 461 
9 69.2 

3 500 

A: B25 


Total 
aeons 
No. % 
226 97.0 
34 994.5 

94 93.0 
875 96.7 
44 1000 
186 897.9 
25 96.1 
95 84.0 
37. Ss 82.5 
9 1000 
12 653 
591 95.6 
61 100.0 
84 94.5 
817 =—-98.1 
1245 97.7 
16 100.0 
1796 §=95.8 
3 75.0 
22 100.0 
555 95.7 
104 88.8 
60 95.3 
37 100.0 
79 93.0 
54 «685.7 
48 84.3 
219 97.0 
103 100.0 
53 88.4 
20 =—95.3 
1 100.0 

6 100.0 
10 100.0 
2385.3 
31 100.0 
265 96.1 
425 96.2 
36 §©90.0 
1100 91.2 
434 97.6 
33 86.8 
4 80.0 
45 97.9 
79 98.9 
82 93.3 
at. $82 
51 93.7 
83 91.2 
1302 §8699.2 
Mo 

8 100.0 
92 78.1 
311 90.2 
60 96.7 
12 92.3 
6 100.0 
31. 970 


98.4 






Unsatis- Total 
factory No. of 


oO. 
7 
2 
7 
29 
4 
1 
18 
5 
2 
28 
‘§ 
16 
32 
79 
1 
25 
13 
3 


Ooo: 


ment: 


11 
17 


107 


_ 
_ 


wv 
NVNVRWOWWOR REM 


Wh: 
Rh wu: 


-_. 


% Fires 
3.0 233 
B23 286 
7.0 101 
3.3 904 
cae 
2.1 190 
3.9 26 
16.0 113 
87:5. 45 
ea 9 
14.2 14 
44 619 
se oe 
55 89 
1.9 833 
23 1277 

5) ae 
4.2 1875 
25.0 4 
ae 
4.3 580 
11.2 117 
4.7 63 
oe ae 
7D 85 
143 63 
18:7 «$7 
3.0 226 
os 208 
11.6 60 
4.7) 2y 
‘ 1 

6 

Sa 
144.7 627 
oa rae 
3.9 276 
3.8 442 
10.0 40 
8.8 1207 
2.4 445 
13.2 38 
20.0 5 
2.1 46 
1.1 80 
6.7 88 
8.8 34 
6.3 54 
88 91 
8 1324 
333 9 
- 8 
11.9 117 
9.8 344 
33. .62 
tie 
of 6 
3D 32 


16 186 


ANNUAL SPRINKLER TABLES, 


Rice Mills 
Rolling, Wire and Tube Mills.... 


Rooming and Lodging Houses... . 
Rubber Cloth Factories 

Rubber Reclaiming Works 
Rubber Mills 

Salt Works 

Saw and Planing Mills 
Schools—Colleges and Universities 
Schools—Private 

Schools—Public 

Schools—Trade and Industrial.... 
Shipyards 

Shoddy Mills 

Shoe Factories 

Shoe Mfg. Accessories 

Shoe Stores 

Silk Mills 

Skin Mfg. (see also Tanneries)... 
Smelting and Refining 

Soap Manufacturing 

Stables 

Stamping and Sheet Metal Works. 
Starch and Glucose Works 

Stone Working 

Sugar Refineries 

Tanneries 

Tenant Manufacturing 

Theatres 

Tobacco Factories 

Trunk Factories 

TIDE EEE ci eck kc ekacedacbes 
Vinegar Works 

Wall Paper Factories 

Warehouses 

Waste and Batting Mills 

Waste Paper and Rag Shops 
Water Works—Pumping Stations. . 
Weaving Mills 

Window Shade Factories 
Woodworker, Class A* 
Woodworker, Class B* 
Woodworker, 

Woodworker, Class D* 
Woodworker, Class E* 
Woodworker, 

Woodworker, Class G* 

Woolen Mills 

Wool Scouring Plants 

Wool Storehouses 

Worsted Mills 


Total Sprinkler Fires 33,363 _ 


Extinguished 
ire 


oO 
28.6 
63.9 
39.8 
89.0 
59.2 
43.2 
54.2 
50.0 
43.0 
82.4 
75.0 
85.8 
78.6 
52.2 
66.7 
74.5 
69.7 
88.6 
80.6 
68.2 
40.0 
71.6 
76.0 
61.4 
55.6 
100.0 
54.1 
51.9 
77.6 
75.7 
74.5 
73.0 
80.0 
100.0 
71.5 
71.5 
61.0 
64.4 
67.6 
73.6 
55.6 
52.6 
61.8 
58.2 
67.4 
60.9 
22.2 
70.0 
67.3 
68.1 
59.8 


13,194 46,557 


Held Fire 
in 
Check 


oO. 


1 
38 
55 
32 

7 

195 

2 


88 
3 

1 

1 

2 
10 
109 


37 
10 
34 
6 
2 
18 
6 
88 
4 
31 
54 


21 


140 
98 
69 

110 
25 

6 

414 
15 
12 
48 


% 
14.3 
31.9 
50.9 
36.4 
38.5 
40.8 
50.0 
32.8 
17.6 
25.0 
14.2 
14.3 
43.5 
27.2 
21.9 
26.6 
11.4 
15.7 
27.3 
60.0 
24.3 
24.0 
32.6 
14.8 
41.8 
35.0 
18.3 
18.2 
23.1 
15.2 
16.0 
17.1 
22.9 
35.0 
31.2 

100.0 
29.7 
15.8 
31.3 
38.4 
32.7 
31.4 
28.7 
33.8 
66.7 
25.4 
27.3 
25.5 
31.2 


Total 
Satis- 
factory 


No. 


a 
114 
98 
8 
84 
36 
454 
4 
203 
17 
4 

7 
13 
22 
372 
1163 
134 
88 
208 
21 
5 

71 
25 
253 
19 
2 
71 
134 
1779 
108 
117 
52 
24 
1 
31 
815 
570 
257 
1 
256 
17 
317 
332 
283 
197 
368 
70 


8 
1553 
52 
44 
140 


0 
42.9 
95.8 
91.7 
89.0 
95.6 
81.7 
95.0 

100.0 
75.8 
100.0 
100.0 
100.0 
92.9 
95.7 
94.4 
96.4 
96.3 
100.0 
96.3 
95.5 
100.0 
95.9 
100.0 
94.0 


95.6 
100.0 
97.3 
89.4 
86.9 
91.0 
94.5 
89.6 
96.1 
94.7 
88.9 
95.4 
94.6 
93.6 
91.0 


425 


Unsatis- Total 
factory No. of 
No. % Fires 
4 57.1 7 
5 4.2 119 
10 8.3 108 
1 11.0 
4 4.4 
8 18.3 
5 


2 5.0 


65 


4 
48 5.6 
26 4.0 
12 44 
7 27 
2. 166 
48 13.1 
33 9.0 
16 5.5 
23 104 
15 3.9 
4 5.3 
L. 3 
75 4.6 
3 5.4 
3 6.4 
14 9.0 


1,995 48,552 


*See detailed classification of Woodworkers as given in note under Table No. 5. 


+See note on Metal Workers under Table No. 5. 
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Table 5—Classification of Unsatisfactory Sprinkler Fires by Occupancy. 


ystem crippled due to 


Faulty building construction, con- 
cealed spaces, vertical openings. 
Hazard of occupancy too severe 
for average sprinkler equipment. 
Sprinkler system crippled by 
explosion. 

Exposure or conflagration. 


Slow or defective operation of 
Obstruction to distribution. 


Slow operation of dry system or 
high test heads. 


Generally defective equipment 

= and unsprinklered portions. 
Defective water supply or 
defective dry valve. 


Water shut off sprinklers. 
supplies. 


Sprinkler s 
freezing. 
Plugged heads. 
Total. 


Abrasive Works 
Agricultural Implements... . 
Alcohol Distilleries 
Aluminum Works 
Amusement Places 
Artificial Leather Mfg 
Asbestos Works 

Automobile and Bicycle Mfg. 
Auto & Carriage Body Mfg. 
Bag Factories. 

Bakeries 

Basket Factories 

og eee 
Bolt, Nut and Screw Works 
Bottling 

Braid Mills 

Brass and Copper Works... 
Broom Factories 

Button Factories. 

Candy Factories 

Canneries 

Car Houses 

Car Works 

Carpet and Rug Mills 
Cement and Plaster Mills. . 
Cereal Mills 

Chemical & White Lead Wks. 
Clothing Mfg. 

Clubs—City 

Coffee and Spice Mills 
Coffin and Casket Mfg..... 
Cooperage Plants 

Cordage Works 

Cork Factories 

Cotton Gins. 

Cotton Mills 

Cotton Seed Oil Mills 
Cotton Warehouses 

Cutlery 

Department Stores......... 
Drug Mfg. and Warehouses 
Dry Goods Stores 
Dwellings 

Dyeing, Bleaching, Finishing 
Electrical Appliance Mfg... 
Electric Power and Light.. 
Excelsior Factories 


> w=» Miscellaneous. 


ee 
“ais 


Nd 
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cealed spaces, vertical openings. 
Hazard of occupancy too severe 
for average sprinkler equipment. 


Slow operation of dry system or 
Faulty building construction, con- 


Sprinkler system crippled due to 
= defective dry valve. 


freezing. 
Sprinkler system crippled by 


Generally defective equipment 
= and unsprinklered portions. 

Defective water supply or 

Slow or defective operation of 

high test heads. 

Obstruction to distribution. 

explosion. 

Exposure or conflagration. 


supplies. 
Miscellaneous. 


Plugged heads. 


» Total. 


Fertilizer Plants 

Fiber Products 

Flour and Grist Mills 
Forge and Smithy 
Foundries 

Fur Works 

Furniture Factories 
Furniture Stores 

Garages 

Garbage Reduction Plants. . 
Gas Works. 

Glass Factories 

Glove Factories 

Glue Factories 

Grain Elevators 

Groceries 

Hardware Stores 

Harness and Fancy Leather 
Hat Factories 
Hotels—Year Round 

Ice Houses. 

Idle and Vacant Property. . 
Insulated Wire Works 
Jewelry Factories 

Junk Shops 

Knitting Mills—Cop Yarn.. 
Knitting Mills—Full Process 
Laundries 

Lead Pencil Factories 
Linoleum Works 

Linseed Oil Works 
Macaroni Factories 
Machine Shops and Works.. 
Match Factories 

Mattress Factories 
Mercantile (Miscellaneous) . 
Metal Workerst 

Mining Property 
Miscellaneous 

Morocco Leather Tanneries 
Motion Picture Exchanges. 
Motion Picture Theatres... 
Multiple Occupancy 
Munition Plants 

Musical Instrum’t Factories 
Oil Cloth Works 

Oil Clothing Factories 

Oil Refineries—Vegetable. . . 
Packing Houses 


dR Re - 
° 
_. 

. 

od . 
te 


— 
oo = 


No — dS _ = 


_ 


NS 


— 


1 
6 
2 
7 
3 
8 
7 
5 
1 
1 
7 
1 
3 
4 
0 
2 
3 
0 
3 
1 
3 
2 
7 
2 
7 
9 
4 
1 
8 
8 
2 
8 
5 
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Faulty building construction, con- 
Hazard of occupancy too severe 
™ for average sprinkler equipment. 


Sprinkler system crippled due to 
- & cealed spaces, vertical openings. 


freezing. 
Sprinkler system crippled by 


™ explosion. 
Exposure or conflagration. 


Slow or defective operation of 
Obstruction to distribution. 


Slow operation of dry system or 
high test heads. 


defective dry valve. 


as RW 
dS 
- > 
_ 
oO 
SoS 
NO dS 
> 
Ww 
= 
> 


Defective water supply or 


Water shut off sprinklers 
Generally defective equipment 
ao supplies. 


: © and unsprinklered portions. 


Plugged heads. 
Miscellaneous. 


Paint and Varnish Works.. 

Paper Coating Mills 

Paper Mills 

Paper Working 

Patent Leather (see also 
Tanneries) 

Peanut Roasting Plants.... 

Phonograph Works 

Photographic Establishments 

Picture Frame Mfg 

Piers and Wharves 

Plumbers’ Supplies 

Potteries 

Printing and Lithographing 

Prisons 


_ 


-_-. 


S&S 
MUNN DWWOA RK SU 


N 


Pyroxylin Plastic Mfg. and 
Fabricating 

Radios and Accessories 

Railroad—Misc. Property.. . 

Rayon Mills 

Restaurants 


Ww 


Rolling, Wire & Tube Mills 
Roofing Works 

Rooming & Lodging Houses 
Rubber Cloth Factories... . 
Rubber Reclaiming Works.. 
Rubber Mills 

Saw and Planing Mills 
Schools—Trade & Industrial 
Shipyards 

Shoddy Mills 

Shoe Factories 

Shoe Manfg. Accessories... . 
Silk Mills 

Skin Mills 

Soap Manufacturing 
Stamping & Sht. Metal Wks. 
Starch and Glucose Works. . 
Sugar Refineries 

Tanneries 

Tenant Manufacturing 
MEE, sr ebik pk wives 046% 
Tobacco Factories 

Trunk Factories 

Umbrella 

Wall Paper Factories 
Warehouses 
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cealed spaces, vertical openings. 
Hazard of occupancy too severe 
+ ™ for average sprinkler equipment. 


Sprinkler system crippled due to 
Faulty building construction, con- 


tw freezing. 
Slow operation of dry system or 


Generally defective equipment 
t = & and unsprinklered portions. 
™ defective dry valve. 
Slow or defective operation of 


high test heads. 
Sprinkler system crippled by 


explosion. 
Exposure or conflagration. 


Defective water supply or 


\ = % supplies. 


Waste and Batting Mills. . 
Waste Paper and Rag Shops 
Weaving Mills 

Window Shade Factories... 
Woodworker, Class A*.... 
Woodworker, Class B*.... 
Woodworker, Class C*.... 
Woodworker, Class D*.... 
Woodworker, Class E*.... 
Woodworker, Class ; 
Woodworker, Bede ee lak ty Naeem e Age ctw Tae Pe er 
Woolen Mills ae 4 x ee 
Wool Scouring Plants a aah ree) Saas CMR ae tole wr ware np eras 
Wool Storehouses. we en rT a ere mee oe eR 
Worsted Mills ocala: (aie aca ier Stet Gace, aaa ae ee ae ae 


: ew Obstruction to distribution. 


ssateies a Water shut off sprinklers. 
: w= Plugged heads. 


> w= Miscellaneous. 


_ 
N 
t «ah © Total. 


-_. 
. 
_- 


wNOROO:; 


* RVUANAWN.- 
to 
Wea, 


_ 


634 369 178 50 60 25 100 114 119 93 83 341361995 


*The Woodworkers are classified as follows: 

Class A. Interior Woodwork, builders’ supplies (including veneer works). 

Class B. Box Factories (including cigar boxes). 

ClassC. Miscellaneous Woodworkers. Steam power tenant Woodworkers. Wood- 
workers where there is a lack of detailed information as to class. 

Class D. Sash, Door and Blind Factories. 

ClassE. Hard Wood Turning (wheels, pipes, novelties, bobbins, spools, etc., last and 
wood heel factories). 

Class F. Pails and Woodenware (plates, wooden bowls, tubs, etc.). 

ClassG. Wood Flour Mills. 

+Other Metal Working Occupancies are included under Agricultural Implements; 
Automobile and Bicycle Factories; Bolt, Nut and Screw Works; Electrical Appliances; 
Forge and Smithy; Foundries; Machine Works; Rolling, Wire and Tube Works; and 
Stamping and Sheet Metal Works. 
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VOLUME XXV. INDEX. 


Quarterly Page 
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